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More praise for 
The Magnesium Miracle 

“Every doctor and patient should read this comprehensive 
book on the many roles of magnesium. ... I loved this book. 
Clearly written and packed with information, it offers a com¬ 
pendium on natural medicine and is an invaluable resource for 
both practitioner and public alike. It is the most comprehen¬ 
sive and well-referenced guide to the myriad benefits of mag¬ 
nesium published to date.” 

—Carolyn DeMarco, M.D., 

author of Take Charge of Your Body: 
Women’s Health Advisor 

"Throughout this volume and with utmost clarity, Carolyn 
Dean presents invaluable recommendations—based on the 
latest magnesium research. Virtually every American can 
benefit.” 

—Paul Pitchford, 

author of Healing with Whole Foods: 

Asian Traditions and Modern Nutrition 

"Physicians and therapists have paid scant attention to this 
very important element, which is also involved in maintaining 
our good health. The massive evidence is here in this impor¬ 
tant book on magnesium. I am pleased to have been taking 
magnesium for so many years.” 

—Abram Hoffer, M.D., 

author of Putting It All Together: 

The New Orthomolecular Nutrition 



“Excellent research together with valuable inspiration to em¬ 
power the doctor within each of us." 

—Joshua Rosenthal. 
director of the Institute 
for Integrative Nutrition, 
author of The Energy Balance Diet 

“An enlightening and practical book. Dr. Dean supplies powerful 
information for people while trumpeting a reminder to doctors 
about this essential and often overlooked mineral elixir. The 
Magnesium Miracle should be required reading for living a rich, 
healthy life." 

—Eugene Charles. D.C.. DIBAK. 
author of Physician Heal Thy Patient 
and Becoming Healthy, Wealthy and Wise 

“I have been in complementary medicine for thirty years and I 
believed I knew all there was to know about magnesium— 
until I [read] the latest book by Dr. Carolyn Dean. This book is 
the most comprehensive review on the subject I have ever 
read. As one can expect from a physician with such vast and 
diversified knowledge. The Magnesium Miracle contains in¬ 
formation on allied fields of medicine that makes this book an 
incredible resource for doctors and patients alike. The Magne¬ 
sium Miracle is a book that is going to be of great service to 
humanity since, as the author points out, there is so much in¬ 
formation on magnesium that has failed to be included in the 
medical curriculum." 

—SER AFINA CORSELLO, M.D.. 

Wellness Medical Center for Integrative 
Medicine, author of Ageless Healing 
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FOREWORD TO 
THE FIRST EDITION 


"Clearly there is more to life than magnesium” is one of the re¬ 
marks from Dr. Dean’s remarkable, almost encyclopedic, but 
very readable book. Her book is long overdue, for it gives the 
lay reader a chance to discover for him- or herself the many 
needs for this mineral in a healthy diet, and the reasons why 
this has not been emphasized in the everyday literature. 

The requirement for magnesium in our diet is indeed a 
much neglected topic, and this book by Dr. Dean brings the 
message home by her carefully written repetitive emphasis on 
the subject. That does not mean that there are not many other 
nutrients necessary in our daily food intake, as stated above, 
but the point she so clearly makes is that the public in general 
has not been notified to look for the proper amount of this 
mineral in the daily diet and of the many reasons magnesium 
is needed in our bodies. 

After a cursory overview of the material, the book should 
be read as one would read an encyclopedia, that is, pick out the 
parts one is particularly interested in, and then go back and try 
to read it all. This way the reader will get the gist of how impor¬ 
tant magnesium really is and how little he or she has been in- 
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formed, be it from newspapers, magazines, or the rest of the 
news media. As the old adage says, "An ounce of prevention 
is worth a pound of cure,” and so it is with balanced nutri¬ 
tion. which includes this all-important mineral in adequate 
amounts. (As to the other interesting parts of the book, our 
qualifications allow us to comment only on the material per¬ 
taining to the scientific basis for the need of magnesium.) 

Dr. Bella T. Altura 

Research Professor of Physiology and Pharmacology 
SUNY Downstate Medical Center 
Brooklyn. New York 

Dr. Burton M. Altura 

Professor of Physiology. Pharmacology, and Medicine 
SUNY Downstate Medical Center 
Brooklyn, New York 
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AUTHOR'S NOTE TO 
THE REVISED EDITION 


It is gratifying to know that since the first edition of The Magne¬ 
sium Miracle was published in 2003, thousands of people have 
benefited from increasing the magnesium in their lives. Many 
people from around the world have sought me out through my 
Web site at www.carolyndean.com to share their magnesium 
success stories and for nutritional and wellness consultations 
with me by phone. 

Many of the miraculous magnesium stories that I hear in¬ 
volve heart symptoms, severe cramping, PMS, anxiety, and de¬ 
pression. One woman rushed her husband to the hospital with 
chest pain, sweating, and shortness of breath—all the symp¬ 
toms of a heart attack. After two days and many tests, the doc¬ 
tors could find nothing abnormal and released him. During 
her own research, this woman found the first edition of The 
Magnesium Miracle and realized her husband’s chest pain 
might well be due to coronary artery spasms. She told his doc¬ 
tor about her research, and he agreed that magnesium should 
be tried. The miraculous result was that her husband had no 
more chest pain. Seeing her own symptoms in the pages of The 
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Magnesium Miracle, she took magnesium to reverse her moody 
PMS. 

Most people with chronic fatigue syndrome and fibromyal¬ 
gia improve about 50 percent when they begin to use magne¬ 
sium. People who take magnesium for muscle spasms have 
shared that their mild depression and irritability disappear as a 
wonderful side benefit. One benefit of magnesium, which is dif¬ 
ficult to prove scientifically, is a greater enjoyment of sexual 
activity, reported by many women. I’ve written about magne¬ 
sium oil in this edition of The Magnesium Miracle, but already 
my clients are remarking on its many benefits. You can rub it 
into the gums to help treat inflammation and prevent bad 
breath and gum bleeding. Applied as a spray, it makes the skin 
smooth and soft. 

Invariably, people who take magnesium for one symptom 
find that it improves many others, and they immediately begin 
telling their family and friends about it. One woman said that 
she has given away fifteen books: another gentleman ordered 
a case to give out to friends. This word-of-mouth spread of in¬ 
formation about magnesium is truly improving health and 
changing lives. 

Magnesium education received a boost in March 2005 
when the George and Patsy Eby Foundation provided a grant 
that purchased 1,000 books each of The Magnesium Miracle 
and The Magnesium Factor by Mildred Seelig, M.D., and Andrea 
Rosanoff, Ph.D., to be given to members of Congress. Dr. Ro- 
sanoff and I hosted a reception on Capitol Hill to which mem¬ 
bers of Congress and their staff were invited and presented 
with our magnesium books. 

Magnesium research continues to show the enormous 
benefits of this mineral, as you will see, and yet magnesium de¬ 
ficiency is still widespread. Large commercial farms have not 
seen fit to add magnesium-rich fertilizer to depleted soil, and 
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people continue to eat magnesium-deficient foods made even 
more deficient by processing and cooking. 

One bright light on the horizon was a 2006 World Health 
Organization (WHO) symposium, held in Baltimore, called 
“Calcium and Magnesium in Drinking Water.” The WHO’s ac¬ 
knowledgment of the importance of magnesium in health 
brings us closer to solving the magnesium deficiency problem 
we face. Paul Mason, of the Healthy Water Association, sum¬ 
marized the conference: 

I. There is consensus that most of the world’s people 
are deficient in magnesium and calcium, resulting in 
vast numbers of deaths and debilitating illnesses 
worldwide. 

n. There seemed to be agreement that there are only four 
ways of delivering adequate dietary magnesium to the 
global population: 

A. Advising everyone on earth to take pills for 
magnesium and calcium. Nothing like this has ever 
been done, requiring behavior modification and 
decades of expensive advertising and promotion, 
which often fails. This route is very unlikely on a 
global level but practical on an individual level. 

B. Advising everyone on earth to change their choices 
of foods to get more calcium and magnesium. This 
is another route that requires behavior modification 
and will likely fail on a global level but can be 
implemented on an individual level. 

C. Adding calcium and magnesium to tap water. 

Most people feel this would be very wasteful since 
99 percent of tap water is not used for drinking, 
and calcium especially can build up as scale in 
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plumbing. Fortifying tap water is therefore very 
unlikely. 

D. Requiring bottlers to add the optimal calcium and 
magnesium to bottled products might be our best 
option. WHO will study this problem and make a 
recommendation in 2008 and is likely to choose 
this alternative. 

When I asked Mason if any countries were supplementing 
their water supply with magnesium, he said there is one prac¬ 
tice that is noteworthy and which could be expanded. It has 
to do with desalinating seawater to make it fit for human use 
as drinking water. “As I understand it. all the countries that 
use reverse osmosis of seawater add back 1 percent seawater 
to prevent pipe corrosion caused by excessive softness. This 
amount of seawater will yield about 15 mg/L magnesium and 
2 5 mg/L calcium. It varies around the world. I think Singapore 
and numerous Arab countries use reverse osmosis, and the list 
is steadily growing." 

It may be decades before we see magnesium supplied in our 
drinking water; however, the WHO may encourage bottled 
water manufacturers to add this nutrient to their product. In 
the meantime, we can assess our own requirements and make 
sure we are doing all we can to keep our bodies supplied with 
the magnesium we need. To help in this regard, this expanded 
edition of The Magnesium Miracle offers specific recommen¬ 
dations on the best-absorbed forms of magnesium and a mag¬ 
nesium eating plan to help you obtain optimal levels of 
magnesium you need for your health. 
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Do you know that most of us today are suffering from certain 
dangerous diet deficiencies which cannot be remedied until 
depleted soils from which our food comes are brought into 
proper mineral balance? The alarming fact is that foods 
(fruits, vegetables and grains) now being raised on millions of 
acres of land that no longer contain enough of certain min¬ 
erals are starving us—no matter how much of them we eat. 
The truth is that our foods vary enormously in value, and 
some of them aren’t worth eating as food. Our physical well¬ 
being is more directly dependent upon the minerals we take 
into our systems than upon calories or vitamins or upon the 
precise proportions of starch, protein or carbohydrates we 
consume. Laboratory tests prove that the fruits, the vege¬ 
tables, the grains, the eggs, and even the milk and the meats 
of today are not what they were a few generations ago. No 
man today can eat enough fruits and vegetables to supply his 
stomach with the mineral salts he requires for perfect health, 
because his stomach isn’t big enough to hold them! And we 
are turning into a nation of big stomachs. 

—From the 74th Congress, 2nd session, 
Senate document no. 264, 1936 
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It is hard to believe that this Senate document about mineral 
deficiency was written as long ago as 1936. Today farmlands 
are even more mineral-deficient and fertilizers still don’t fully 
replace those minerals. 

You only have to look at the Journal of the American College 
of Nutritions December 2004 issue to see our current dietary 
dilemma. A study by the U.S. Department of Agriculture on 
the nutritional status of forty-three garden crops assessed 
the level of protein, calcium, phosphorus, iron, riboflavin, and 
ascorbic acid. Researchers compared nutrient levels from 
1950 with present values. 

Remember, 1950 is fourteen years after the Senate docu¬ 
ment that claimed there were already significant deficiencies 
in our food supply. However, from 1950 to 2004, there was a 
further decline in nutrients in these crops, ranging from 6 per¬ 
cent for protein to 38 percent for riboflavin (a B vitamin). 

The researchers admitted that this study raised significant 
questions about how modern agriculture practices are affect¬ 
ing food crops. One researcher said, “Perhaps more worrisome 
would be declines in nutrients we could not study because they 
were not reported in 19 50—magnesium, zinc, vitamin B ft , vita¬ 
min E and dietary fiber, not to mention phytochemicals.” The 
lead author of the paper, Dr. Donald Davis, hoped that “our 
paper will encourage additional studies in which old and new 
crop varieties are studied side-by-side and measured by mod¬ 
ern methods." 

My hope is different: that people will acknowledge the con¬ 
tinuing decline of both our soil and the nutrient content of our 
foods and do something to repair those losses—not merely do 
further studies! 

Magnesium is one of the most depleted minerals, yet one of 
the most important. We imagine that medicine has advanced 
to the stage of miracle cures, yet it’s not technology that we’re 
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lacking but basic nutrients that power our bodies and give us 
our health. 

Ouick-fix medical solutions are all around us via television, 
the Internet, radio, and infomercials. In a world of rapid 
change, our bodies are going through peaks and crashes every 
day. We rely on double cappuccinos in the morning, a Power 
Bar for lunch, and an acupuncture treatment after work be¬ 
fore we go to the gym for our energy hits. We’re exhausting 
our natural physical stores of energy, straining our bodies’ ca¬ 
pacity to function and heal. Although we often can’t change 
our workload, we can learn how to preserve and rebuild our 
energy levels naturally. 

Magnesium regulates more than 325 enzymes in the body, 
the most important of which produce, transport, store, and 
utilize energy. Many aspects of cell metabolism are regulated 
by magnesium, such as DNA and RNA synthesis, cell growth, 
and cell reproduction. Magnesium also orchestrates the elec¬ 
tric current that sparks through the miles of nerves in our 
body. Magnesium has numerous physiological roles, among 
which are control of nerve action, the activity of the heart, 
neuromuscular transmission, muscular contraction, vascular 
tone, blood pressure, and peripheral blood flow. Magnesium 
modulates and controls the entry and release of calcium from 
the cell, which determines muscular activity. Without magne¬ 
sium. muscle and nerve functions are compromised and en¬ 
ergy is diminished. We are operating with the power turned 
off. Muscular weakness, soft bones, anxiety, heart attacks, ar¬ 
rhythmia, and even seizures and convulsions can result. 1 

More than seventy-five years ago, scientists declared magne¬ 
sium to be an essential mineral. Each year since then, research 
has revealed more ways in which magnesium is indispensable 
to life. 2 Yet it is continually being lost from the natural food 
supply. There has been a gradual decline of dietary magne- 
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sium in the United States, from a high of 500 mg/day at the 
turn of the century to barely 175-225 mg/day today. 3 The Na¬ 
tional Academy of Sciences has determined that most Ameri¬ 
can men obtain about 80 percent of the recommended daily 
allowance (RDA) and women average only 70 percent. 4 In ad¬ 
dition. most magnesium researchers find that the RDA is inad¬ 
equate to prevent magnesium deficiency, making the above 
statistics of even more concern. In spite of this concern, few 
medical doctors are sounding the alarm, so it is left up to you to 
inform yourself and protect your health and that of your fam¬ 
ily. 567 


THE CLINICAL IMPACT OF MAGNESIUM DEFICIENCY 

Magnesium was first discovered in huge deposits near a Greek 
city called Magnesia. Magnesium sulfate, known today as 
Epsom salts, was used in ancient times as a laxative, and still is 
to this day. A 1697 medical paper recommended magnesium, 
with some exaggerated unscientific enthusiasm, for conditions 
as varied as skin ulcers, depression, vertigo, heartburn, worms, 
kidney stones, jaundice, and gout. Most of these conditions are 
still treated with magnesium, and current research supports 
its use for a long list of ailments that you will read about in The 
Magnesium Miracle. 

The amount of research on the topic of magnesium is stag¬ 
gering. To bring you the most current research and medi¬ 
cal facts, I’ve sifted through thousands of pages of scientific 
studies, each of which begins with the acknowledgment that 
magnesium is of therapeutic value in treating a myriad of 
symptoms. 

1. Anxiety and panic attacks. Magnesium normally helps 
keep adrenal stress hormones under control. 
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2. Asthma. Both histamine production and bronchial 
spasms increase with magnesium deficiency. 

3. Blood clots. Magnesium has an important role to play 
in preventing blood clots and keeping the blood thin— 
without any side effects. 

4. Bowel disease. Magnesium deficiency slows down the 
bowel, causing constipation, which could lead to toxi¬ 
city and malabsorption of nutrients as well as colitis. 

5. Cystitis. Bladder spasms are worsened by magnesium 
deficiency. 

6. Depression. Serotonin, which elevates mood, is de¬ 
pendent on magnesium. A magnesium-deficient brain 
is also more susceptible to allergens, foreign sub¬ 
stances that in rare instances can cause symptoms 
similar to mental illness. 

7. Detoxification. Magnesium is crucial for the removal 
of toxic substances and heavy metals such as alumi¬ 
num and lead from the body. 

8. Diabetes. Magnesium enhances insulin secretion, fa¬ 
cilitating sugar metabolism. Without magnesium, 
insulin is not able to transfer glucose into cells. Glu¬ 
cose and insulin build up in the blood, causing various 
types of tissue damage. 

9. Fatigue. Magnesium-deficient patients commonly ex¬ 
perience fatigue because dozens of enzyme systems 
are underfunctioning. An early symptom of magne¬ 
sium deficiency is fatigue. 

10. Heart disease. Magnesium deficiency is common in 
people with heart disease. Magnesium is administered 
in hospitals for acute myocardial infarction and car¬ 
diac arrhythmia. Like any other muscle, the heart 
requires magnesium. Magnesium is also used to treat 
angina, or chest pain. 
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11. Hypertension. With insufficient magnesium, blood 
vessels may go into spasm and cholesterol may rise, 
both of which lead to blood pressure problems. 

12. Hypoglycemia. Magnesium keeps insulin under con¬ 
trol; without magnesium, episodes of low blood sugar 
can result. 

13. Insomnia. Sleep-regulating melatonin production is 
disturbed without sufficient magnesium. 

14. Kidney disease. Magnesium deficiency contributes to 
atherosclerotic kidney failure. Magnesium deficiency 
creates abnormal lipid levels and worsening blood 
sugar control in kidney transplant patients. 

15. Migraine. Serotonin balance is magnesium-dependent. 
Deficiency of serotonin can result in migraine head¬ 
aches and depression. 

16. Musculoskeletal conditions. Fibrositis, fibromyalgia, 
muscle spasms, eye twitches, cramps, and chronic 
neck and back pain may be caused by magnesium de¬ 
ficiency and can be relieved with magnesium supple¬ 
ments. 

17. Nerve problems. Magnesium alleviates peripheral 
nerve disturbances throughout the body, such as head¬ 
aches. muscle contractions, gastrointestinal spasms, 
and calf. foot, and toe cramps. It is also used in treat¬ 
ing the central nervous system symptoms of vertigo 
and confusion. 

18. Obstetrical and gynecological problems. Magnesium 
helps prevent premenstrual syndrome and dysmenor¬ 
rhea (cramping pain during menses), is important in 
the treatment of infertility, and alleviates premature 
contractions, preeclampsia, and eclampsia in preg¬ 
nancy. Intravenous magnesium is given in obstetrical 
wards for pregnancy-induced hypertension and to les¬ 
sen the risk of cerebral Dalsv and sudden infant death 
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syndrome (SIDS). Magnesium should be a required 
supplement for pregnant women. 

19. Osteoporosis. Use of calcium with vitamin D to en¬ 
hance calcium absorption without a balancing amount 
of magnesium causes further magnesium deficiency, 
which triggers a cascade of events leading to bone 
loss. 

20. Raynaud’s syndrome. Magnesium helps relax the 
spastic blood vessels that cause pain and numbness of 
the fingers. 

21. Tooth decay. Magnesium deficiency causes an un¬ 
healthy balance of phosphorus and calcium in saliva, 
which damages teeth. 

Drugs such as painkillers, diuretics, antibiotics, and cortisone, 
many of which are inappropriately used for the aforementioned 
conditions, further deplete magnesium and other minerals, 
allowing symptoms to get completely out of control. Surgery, 
malnutrition, third-degree burns, serious injuries, pancreatic 
inflammation, liver disease, malabsorption disorders, diabetes, 
hormonal imbalance, and cancer are all seriously stressful 
medical conditions requiring increased amounts of magne¬ 
sium. 


MY HISTORY WITH MAGNESIUM 

In my second year of medical school, I was observing in the ob¬ 
stetrics ward when a young woman in the last stage of labor 
developed rapidly elevating blood pressure and began convuls¬ 
ing. This was a true medical emergency. Already skeptical 
about the antihypertensive and anticonvulsant drugs, which 
had so many side effects and variable results, I wondered what 
could possibly work that would not be dangerous for the baby. 
But clearly, this woman needed something both powerful and 
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effective. The attending physician called out for an ampule 
of magnesium sulfate and immediately injected it into the 
patient's IV. Within minutes the woman's convulsions had 
ceased and her blood pressure was returning to normal. I was 
amazed, and I've never forgotten that miracle of magnesium, 
which also reinforced my belief that there are safe, effective al¬ 
ternatives to prescription drugs for pain and chronic disease. 
In addition to my medical school training, I voraciously read 
all I could find on nutrition and alternative medicine. I even 
studied acupuncture. Immediately after medical school I em¬ 
barked upon my naturopathic training. In thirteen years of 
treating patients and thirteen years as a researcher, writer, 
and consultant, I have frequently found myself acting as an 
educator, passing on the knowledge of simple, safe treatments 
and supplements that really work, including magnesium. 


MY HOPE FOR THIS BOOK 

Magnesium is not some wonder drug touted by a pharmaceu¬ 
tical company in an aggressive marketing campaign. It is a sim¬ 
ple element, a mineral vital to life and health, and easily obtained. 
The more I have learned about magnesium, the more convinced 
I am that doctors are missing a huge opportunity by not mak¬ 
ing it one of their drugs of choice. I hope that this rich story of 
magnesium will assist in improving your health and at the same 
time provide a valuable resource that you can share with your 
doctor. 
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PART ONE 


THE HISTORY OF MAGNESIUM 




CHAPTER ONE 


THE CASE FOR MAGNESIUM 


ary joked that she felt as though she were constantly 
being run over by a slow-moving bus. Cramping in her 
legs startled her awake at night, making her an in¬ 
somniac, and she had heart palpitations daily. Her doctor also 
found that she had high blood sugar. It wasn’t bad enough for 
her to need injections of insulin, but he prescribed pills to try to 
stimulate more insulin production. Finally, frightening panic 
attacks came out of nowhere and made this vibrant, fun- 
loving woman afraid to go outside. 

To try to relieve her leg cramps, Mary began taking cal¬ 
cium at night, having read that it was good for cramps and 
sleep. At first, the calcium seemed to help, but after a week or 
two, the pains got worse. If she yawned and stretched in bed, 
her calf muscles would seize up and catapult her to the floor, 
where she would lie frantically massaging her muscles to try to 
release the spasm. All the next day, she would limp about with 
a very tender, bruised feeling in her calf. 

Although Mary’s heart palpitations had improved some¬ 
what after she’d given up her three cups of coffee a day, they 
too resumed after a few weeks. Every time the palpitations oc- 
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curred, which was several times a day, they made her cough 
slightly and catch her breath. She found it frightening, even 
though her doctor said her stress tests for heart disease were 
fine and she didn’t need further testing with an angiogram. 

Both Mary’s parents had had adult-onset diabetes, and 
Mary knew that she should watch her diet, but she was over¬ 
weight and craved sugary and high-carbohydrate foods that 
were hard to resist. When the panic attacks hit on top of every¬ 
thing else, Mary knew she had to seek help, and came to my of¬ 
fice. She was only fifty-three, far too young to be feeling so bad, 
and was worried about her future health. 

Sam was only forty-nine and experiencing chest pains. At 
first, he thought they were indigestion, but sometimes the 
pains would occur in the middle of the night. Concerned, he 
went to a cardiologist, who found two slightly blocked arteries, 
not serious enough for bypass surgery. Sam’s cholesterol was 
somewhat elevated, as was his blood pressure, which he attrib¬ 
uted to his high-stress occupation and the fact that he had not 
exercised regularly for the past six months, when he was side¬ 
lined with back pain. The cardiologist observed that his arte¬ 
rial blockage would almost inevitably worsen over time and 
eventually necessitate surgery. The doctor offered him medica¬ 
tion for his high cholesterol, told him not to eat butter or eggs, 
and gave him nitroglycerine to take whenever he had the pain. 
If the symptoms got worse, he would prescribe other medica¬ 
tions. Sam couldn't imagine having to wait to get worse before 
doing something about his chest pain; he knew there must be 
something more he could do to avoid surgery, and came to me 
for advice. 

At thirty-five, Jan had actually begun to look forward to 
going through menopause. That’s how bad her PMS symp¬ 
toms were. As soon as those horrible feelings lifted, she was hit 
by the sledgehammer of menstrual cramps. She also had mi- 
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were occurring once or twice a week. She was so miserable 
that she was considering a complete hysterectomy, with removal 
of her hormone-producing ovaries, but wondered whether the 
migraines, since they were happening all month, were not ac¬ 
tually hormonal. 

Different as their symptoms are, Mary, Sam, and Jan all suf¬ 
fer from magnesium deficiency. While women and men seem 
equally susceptible to magnesium deficiency, women, pound 
for pound, have less magnesium. They have fewer circulating 
red blood cells, which carry magnesium, and so perhaps less 
magnesium available, but they seem to utilize the magnesium 
they do have more efficiently than men. 

There are a few other gender differences. Because of mag¬ 
nesium's effect on hormonal regulation and vice versa, women 
appear to have more problems with low magnesium because 
they can suffer deficiencies during pregnancy, when breast¬ 
feeding. with premenstrual syndrome (PMS), and with dys¬ 
menorrhea (painful periods). Osteoporosis, which affects more 
women than men, is evidence of a deficiency of both calcium 
and magnesium. An overactive thyroid, which afflicts more 
women than men, increases the metabolic rate, which uses up 
magnesium-requiring ATP (adenosine triphosphate—the en¬ 
ergy packets made in each cell in the body). Without magne¬ 
sium, ATP would not be produced. However, women’s efficient 
use of magnesium may explain why prior to menopause they 
are protected from heart attacks. 

Let’s follow Mary, Sam, and Jan and see how they over¬ 
came their magnesium deficiencies. 

When Mary visited me, I charted her health history in de¬ 
tail, according to procedures commonly used by naturopathic 
doctors, and found several symptoms of magnesium defi¬ 
ciency. In her case it had been made even worse by too much 
calcium, however, so simple magnesium supplementation 
wouldn’t be enough for Mary. Her diet and lifestyle needed a 



8 \ THE MAGNESIUM MIRACLE 


complete overhaul. I explained that calcium appears to help 
leg cramps, at least initially, because excess calcium forces 
magnesium to be released from storage sites. But if someone is 
magnesium-deficient, the excess calcium can begin to cause 
more problems. 

I gave Mary a list of magnesium-rich foods that she needed 
to start eating, which included nuts, beans, greens, and seeds 
such as sunflower and pumpkin. Mary realized that she’d been 
avoiding almost all of these foods: she thought nuts were fat¬ 
tening, beans gave her gas, and greens never seemed fresh 
enough at the supermarket. She had never even thought about 
eating seeds. 

After a week of enthusiastically eating a lot more magne¬ 
sium-rich foods, Mary felt somewhat better. To make sure she 
could get fresh organic greens regularly, she tracked down a local 
community-supported agriculture (CSA) program and bought 
a share in a neighboring organic farm. Mary also learned how 
to soak and cook beans to prevent them from causing gas, and 
began eating nuts and seeds rich in magnesium and healthy oils, 
such as almonds, walnuts, pecans, sunflower seeds, and pump¬ 
kin seeds. 

After her second visit I recommended that Mary begin tak¬ 
ing magnesium supplements. Starting with a dosage of 200 mg 
a day, we added another 200 mg every two days to build slowly 
to 600 mg. I cautioned her that it could take months to elimi¬ 
nate magnesium deficiency symptoms and that not all her 
symptoms would necessarily respond. Mary, excited by the im¬ 
provement she felt by just increasing magnesium-rich foods, 
expressed impatience and wanted to know if she should have 
intravenous magnesium to saturate her tissues more quickly. I 
explained that IV magnesium would indeed do just that, but 
perhaps a simpler and less expensive way would be to spray 
magnesium oil on her body and use it regularly in baths, in- 
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praises of magnesium. Her palpitations and panic attacks had 
disappeared. Her cravings for sweets were fewer, she was able 
to control her blood sugar with diet alone, and tests for blood 
sugar were normal. Her leg cramps were gone, and with them 
her insomnia. At three months we added calcium along with 
magnesium so that she would not develop an imbalance of 
the two. Mary’s internist was quite surprised at her improved 
health and told her to keep up the good work with her diet and 
supplements. 

Sam had an inquiring mind, and I encouraged him to start 
reading about heart disease and magnesium. He found that up 
to 30 percent of angina (chest pain) patients do not have badly 
blocked arteries but may be suffering from an electrical im¬ 
balance that is driven by mineral deficiency, most commonly 
magnesium. 1 An astonishing 40 to 60 percent of sudden deaths 
from heart attack may occur in the complete absence of any 
prior artery blockage, clot formation, or heart rhythm abnor¬ 
malities. most likely from spasms in the arteries (magnesium is 
a natural antispasmodic). 2 3 4 3 Moreover, he found that mag¬ 
nesium deficiency has been linked to sudden cardiac death. 
Sam didn’t want to wait around for that to happen to him; he 
was determined to find out what was causing his problem and 
treat the cause. The more he read, the more intrigued he be¬ 
came. When he read that magnesium deficiency is also associ¬ 
ated with muscle pain, especially back pain, that really got his 
attention, since he had begun having back pain four or five 
months before he developed chest pain. 6 

With a packet of information on magnesium, Sam went 
back to his cardiologist. After waiting impatiently for the doc¬ 
tor a full thirty minutes, a nurse took Sam’s blood pressure; it 
was elevated, even though at home it was usually only a few 
points above normal. (Doctor-induced hypertension is com¬ 
monly reported by patients.) After hearing the blood pressure 
reading from his nurse, the cardiologist swept into Sam’s room 
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and immediately began talking about blood pressure medica¬ 
tion. Sam countered with magnesium. The cardiologist visibly 
cooled and said that magnesium was used to control hyperten¬ 
sion that occurred in pregnant women because there were no 
side effects, but that there were plenty of effective drugs for 
everyone else. When Sam said he would rather not have side 
effects either, the cardiologist gathered up his file and told him 
to come back when he was ready to take medications for his 
heart disease. 

When Sam came back to see me. he was still pretty upset by 
this encounter; he didn’t like the specialist refusing to discuss a 
possible magnesium deficiency as part of the picture. Sam and 
I agreed that magnesium seemed the best treatment for him to 
initiate at this time since he was not willing to take medica¬ 
tions. 

Sam began adding magnesium to his diet by eating 
magnesium-rich foods. After a week he felt much calmer, but 
he still had chest and back pain. So he added magnesium sup¬ 
plements, and in about three months he felt almost normal. 

Among the studies Sam read was one that looked at the 
correspondence between type A personalities and magnesium 
deficiency. From the description, Sam realized he was a type A, 
an aggressive guy who lived on adrenaline, time pressure, and 
stress. This type of behavior drains the body of magnesium 
and can lead to disorders such as heart disease, muscle spasms, 
hypersensitivity, and irritability.' Prolonged psychological stress 
raises adrenaline, the stress hormone, which depletes magne¬ 
sium. 8 Both Sam's back and chest pain would hit when he was 
under stress. So Sam worked on ways to control his stress and 
added more magnesium when he knew he couldn’t avoid it. 
On days when he exercised, Sam added an extra 200 mg of 
magnesium to his regime, since sweat loss during heavy exer¬ 
cise (cycling and jogging) and working in the heat deplete 
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lost. By paying attention to the many factors that affected his 
mind-body health. Sam lowered his cholesterol and stress lev¬ 
els and reduced his chance of a heart attack and of needing 
surgery to unblock his arteries. 

Jan heard that yoga might help her PMS and painful pe¬ 
riods. and she really needed to learn to relax, so she took 
classes at a local health club. The teacher also ran regular 
detox and cooking classes, which Jan decided to join when she 
realized she didn’t have to “give up everything” and become a 
vegetarian. One of the first things Jan learned in the detox 
class was the importance of having regular bowel movements. 
Jan was lucky if she had one a week. If the bowel doesn’t 
empty once a day, toxins can be reabsorbed back into the body 
from the colon. The longer debris sits in the colon, the more 
fluid is reabsorbed, making stools more solid and difficult to 
pass. PMS and endometriosis, which causes painful periods, 
are considered by some natural-health experts to worsen with 
constipation and toxicity. 9 

During cooking classes, Jan faced the fact that she was a 
junk food addict. Magnesium is necessary in hundreds of en¬ 
zymes in the body but is almost totally lost during the process¬ 
ing of packaged and fast foods. The older women in her class 
were suffering from a variety of problems that included can¬ 
cer, heart disease, and osteoporosis. Is that how she would end 
up in ten or twenty years if she didn’t take care of her health 
now? Learning how many basic nutrients she lacked in her 
diet made her marvel that she wasn’t even more ill. Her new 
diet included greens, beans, nuts, and seeds, which cleared up 
her constipation and almost eliminated her PMS and painful 
periods. When she came to see me on the advice of her yoga 
teacher, it was clear she was on the right track. I recommended 
that she begin taking a magnesium supplement along with 
calcium and a multiple vitamin; with all her lifestyle changes, 
she felt like a new person. 
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MAGNESIUM, THE SPARK OF LIFE 

In a poetic reference to magnesium’s crucial role in evolution, 
Dr. Jerry Aikawa of the University of Colorado calls magne¬ 
sium the ur-mineral. the most important mineral to man and 
all other living organisms. 111 It is critical to the metabolic 
processes of lowly one-celled living organisms and is the sec¬ 
ond most abundant element inside human cells. Magnesium 
existed at the beginning of life and was involved with all as¬ 
pects of cell production and growth. When plants evolved to 
use the sun as their energy source, magnesium played a piv¬ 
otal role in the development of chlorophyll. So in both plants 
and animals, magnesium became an essential mineral in¬ 
volved in hundreds of enzyme processes affecting every aspect 
of life. 

Presently, seventeen minerals are considered essential for 
human life, and it is quite possible that more minerals will be 
found to be indispensable as we take more time to study life’s 
mineral connection. Ninety-nine percent of the body’s min¬ 
eral content is made up of seven macrominerals: sodium, 
potassium, calcium, phosphorus, chlorine, sulfur, and magne¬ 
sium. The other 1 percent comprises ten trace minerals. As 
with most minerals, the element magnesium occurs in nature 
combined with other elements. It joins naturally with sulfur to 
make Epsom salts (magnesium sulfate), with carbon to make 
magnesium carbonate, and with calcium to make dolomite. 
Magnesium is also found in partnership with silica in talc and 
asbestos. Like calcium, it is an alkaline mineral, which neu¬ 
tralizes acid, and some magnesium compounds are antacids 
used to treat heartburn. 

My first encounter with magnesium was in high school 
chemistry. Each student was given a thin strip of magnesium 
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learned that magnesium is the eighth most abundant element, 
constituting approximately 2 percent of the earth’s crust and 
1.14 percent of seawater. By comparison, calcium makes up 
3 percent of the earth’s crust but only 0.05 percent of sea¬ 
water. There are 4-6 tsp (20-28 g or 2 oz) of magnesium in 
the body, comprising about 0.05 percent of the body’s weight. 
This information in no way prepared us for the dynamic effect of 
lighting the magnesium strip. It flared up like an electric spark¬ 
ler and disappeared in a flash. This incendiary property serves 
as an important reminder of magnesium’s versatility as the 
spark of life, constantly igniting metabolic reactions through¬ 
out the body. 


THE BODY IS ELECTRIC 

The impulses for any and all movement in the body arise from 
electrical transmission. These microcurrents of electricity that 
pass along the nerves were first measured in 1966. Scientists 
soon discovered that the conductor for these bodily electrical 
currents was calcium and that magnesium was necessary to 
maintain the proper level of calcium in the blood. 11 More re¬ 
cent research indicates that calcium enters the cells by way of 
calcium channels that are jealously guarded by magnesium. 
Magnesium, at a concentration 10,000 times greater than 
that of calcium in the cells, allows only a certain amount of 
calcium to enter to create the necessary electrical transmis¬ 
sion, and then immediately helps to eject the calcium once the 
work is done. Why? If calcium accumulates in the cell, it causes 
hyperexcitibility and calcification and disrupts cell function. 
Too much calcium entering cells can cause symptoms of heart 
disease (such as angina, high blood pressure, and arrhythmia), 
asthma, or headaches. Magnesium is nature’s calcium chan¬ 
nel blocker. 12 ' 15 14 

About 60-65 percent of all our magnesium is housed in 
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our bones and teeth. The remaining 3 5^10 percent is found in 
the rest of the body, including muscle and tissue cells and body 
fluids. The highest concentrations are in the heart and brain 
cells, so it is no wonder that the major symptoms of magne¬ 
sium deficiency affect the heart and brain. These are also the 
two organs that have considerable electrical activity, measured 
by EKG (electrocardiogram) and EEC (electroencephalogram). 
Our blood contains only 1 percent of the body’s total magne¬ 
sium. 

Magnesium mostly works inside our tissue cells, bonding 
with ATP to produce energy packets for our body’s vital force. 
Not enough can be said about the importance of this energy- 
producing function of magnesium. The combination of ATP 
and magnesium triggers production of all the body’s protein 
structures by revving up messenger RNA. This combination is 
also a requirement for the production of DNA, our genetic 
code. Both basic building blocks of life. RNA and DNA, are de¬ 
pendent on ATP/magnesium to maintain stable genes. 1 2 ' In 
addition to its stabilizing effect on DNA and the structure of 
chromosomes, ATP/magnesium is an essential cofactor in al¬ 
most all enzyme systems involved in the processing of DNA. 
Research shows that without sufficient magnesium, DNA syn¬ 
thesis becomes sluggish. 


WHAT DOES MAGNESIUM DO? 

Magnesium's hundreds of activities in the human body can be 
divided into five essential categories: 16 

1. Magnesium is a cofactor assisting enzymes in 
catalyzing most chemical reactions in the body, 
including temperature regulation. 

2. Magnesium produces and transports energy. 
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3. Magnesium is necessary for the synthesis of protein. 

4. Magnesium helps to transmit nerve signals. 

5. Magnesium helps to relax muscles. 

1. COFACTOR IN CHEMICAL REACTIONS 

Enzymes are protein molecules that stimulate every chemical 
reaction in the body. Magnesium is required to make hundreds 
of these enzymes work and assists with thousands of others. 

2. PRODUCING AND TRANSPORTING ENERGY 

Magnesium and the B-complex vitamins are excellent exam¬ 
ples of energy nutrients, because they activate enzymes that 
control digestion, absorption, and the utilization of proteins, 
fats, and carbohydrates. Because magnesium is involved with 
hundreds of enzymatic reactions throughout the body, de¬ 
ficiency can affect every aspect of life and cause a score of 
symptoms. Of the 325 magnesium-dependent enzymes, the 
most important enzyme reaction involves the creation of en¬ 
ergy by activating adenosine triphosphate (ATP), the funda¬ 
mental energy storage molecule of the body. ATP may be what 
the Chinese refer to as qi or life force. Magnesium is required 
for the body to produce and store energy. Without magnesium 
there is no energy, no movement, no life. It is that simple. 

3. SYNTHESIZING PROTEIN 

Magnesium is used in synergy with dozens of other vitamins 
and minerals to create structural components of the body. 
Under the direction of magnesium, enzymes and nutrients 
modify the building blocks from food to create the body. With¬ 
out magnesium, there is no body. RNA and DNA, which con¬ 
tain the genetic blueprints for the formation of all the protein 
molecules in the body, are also dependent on magnesium. 
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4. TRANSMITTING NERVE SIGNALS 

Magnesium permits a small amount of calcium to enter a 
nerve cell, just enough to allow electrical transmission along 
the nerves to and from the brain, then forces it back outside. 
Even our thoughts, via brain neurons, are dependent on mag¬ 
nesium. 

5. RELAXING MUSCLES 

Calcium causes contraction in skeletal muscle fibers, and mag¬ 
nesium causes relaxation. When there is too much calcium 
and insufficient magnesium inside a cell, you can get sus¬ 
tained muscle contraction: twitches, spasms, and even con¬ 
vulsions. Smooth muscles directed by too much calcium and 
insufficient magnesium can tighten the bronchial tract, caus¬ 
ing asthma: cause cramping in the uterus and painful periods: 
and cause spasms in blood vessels, resulting in hypertension. 


WHO IS DEFICIENT? 

The most frequent questions I'm asked about magnesium is 
“How do I know I need more magnesium?" and “Should I take 
magnesium supplements?” I have come to the conclusion that 
everyone could benefit from extra supplementation. However, 
there is a long list of possible symptoms and behaviors that can 
identify your need for magnesium. The following 100 factors 
in 68 categories can help you recognize magnesium deficiency. 
There’s no way of knowing how many factors correlate with 
any one person’s magnesium deficiency, but if you find your¬ 
self ticking off a few dozen, you may want see how many of 
your symptoms improve when you take magnesium supple¬ 
ments. 
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1. Alcohol intake—more than seven drinks per week 

2. Anger 

3. Angina 

4. Anxiety 

5. Apathy 

6. Arrhythmia of the heart 

7. Asthma 

8. Blood tests 

a. Low calcium 

b. Low potassium 

c. Low magnesium 

9. Bowel problems 

a. Undigested fat in stool 

b. Constipation 

c. Diarrhea 

d. Alternating constipation and diarrhea 

e. IBS 

f. Crohn’s 

g. Colitis 

10. Brain trauma 

11. Bronchitis, chronic 

12. Caffeine (coffee, tea, chocolate), more than three 
servings per day 

13. Chronic fatigue syndrome 

14. Cold extremities 

15. Concentration difficulties 

16. Confusion 

17. Convulsions 

18. Depression 

19. Diabetes 

a. Type I 

b. Type II 

c. Gestational diabetes 

20. Fibromyalgia 
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21. Food intake imbalances 

a. Limited in green leafy vegetables, seeds, and fresh 
fruit 

b. High protein 

22. Food cravings 

a. Carbohydrates 

b. Chocolate 

c. Salt 

d. Junk food 

2 3. Gagging or choking on food 

24. Headaches 

25. Heart disease 

26. Heart—rapid rate 

27. High blood pressure 

28. Homocysteinuria 

29. Hyperactivity 

30. Hyperventilation 

31. Infertility 

32. Insomnia 

33. Irritability 

34. Kidney stones 

35. Medications 

a. Digitalis 

b. Diuretics 

c. Antibiotics 

d. Steroids 

e. Oral contraceptives 

f. Indomethacin 

g. Cisplatin 

h. Amphotericin B 

i. Cholestyramine 

j. Synthetic estrogens 

36. Memory impairment 
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38. Menstrual pain and cramps 

39. Migraines 

40. Mineral supplements 

a. Take calcium without magnesium 

b. Take zinc without magnesium 

c. Take iron without magnesium 

41. Mitral valve prolapse 

42. Muscle cramps or spasms 

43. Muscle twitching or tics 

44. Muscle weakness 

45. Numbness of hands or feet 

46. Osteoporosis 

47. Paranoia 

48. Parathyroid hyperactivity 

49. PMS 

50. Polycystic ovarian disease 

51. Pregnancy 

a. Currently pregnant 

b. Pregnant within one year 

c. History of preeclampsia or eclampsia 

d. Postpartum depression 

e. Have a child with cerebral palsy 

52. Radiation therapy, recent 

53. Raynaud’s syndrome 

54. Restlessness 

5 5. Sexual energy diminished 

56. Shortness of breath 

57. Smoking 

58. Startled easily by noise 

59. Stressful life or circumstances 

60. Stroke 

61. Sugar, high intake daily 

62. Syndrome X 

63. Thyroid hyperactivity 
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64. Tingling of hands or feet 

65. Transplants 

a. Kidney 

b. Liver 

66. Tremor of the hands 

67. Water that contains the following 

a. Fluoride 

b. Chlorine 

c. Calcium 

68. Wheezing 


THE DANCE OF CALCIUM AND MAGNESIUM 

Calcium and magnesium share equal importance in our bod¬ 
ies. Appropriating Newton’s law of physics that says for every 
action there is an equal and opposite reaction, neither calcium 
or magnesium can act without eliciting a reaction from the 
other. At the biochemical level, magnesium and calcium are 
known to act antagonistically toward each other. Many en¬ 
zymes whose activities critically depend on a sufficient amount 
of intracellular magnesium (10,000 times more than cal¬ 
cium) will be detrimentally affected by small increases in levels 
of cellular calcium. Growth of cells, cell division, and interme¬ 
diary metabolism are also absolutely dependent on the avail¬ 
ability of magnesium, which can be compromised if excess 
calcium is present. 1 ' 

To understand how you can create a calcium/magnesium 
imbalance in your own body, try this experiment in your 
kitchen. Crush a calciurri pill and see how much dissolves in 
1 oz of water. Then crush a magnesium pill and slowly stir it into 
the calcium water. When you introduce the magnesium, the 
remaining calcium dissolves; it becomes more water-soluble. 
The same thing happens in your bloodstream, heart, brain, 
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have enough magnesium to help keep calcium dissolved, you 
may end up with calcium-excess muscle spasms, fibromyalgia, 
hardening of the arteries, calcium deposits, and even dental 
cavities. Another scenario plays out in the kidneys and blad¬ 
der. If there is too much calcium in the kidneys and not 
enough magnesium to dissolve it, you can get kidney stones. 
Calcium deposited throughout the bladder can make it rigid, 
lower its capacity, and lead to frequent urination. 

All muscles, including the heart and blood vessels, contain 
more magnesium than calcium. If magnesium is deficient, cal¬ 
cium floods the smooth muscle cells of the blood vessels and 
causes spasms leading to constricted blood vessels and there¬ 
fore higher blood pressure, arterial spasm, angina, and heart 
attack. 18 A proper balance of magnesium in relation to cal¬ 
cium can prevent these symptoms. Calcium excess, stimulat¬ 
ing the cells in the muscular layer of the temporal arteries 
(located over the temples) can cause migraine headaches. 
Excess calcium can constrict the smooth muscle surrounding 
the small airways of the lung, causing restricted breathing 
and asthma. Finally, too much calcium, without the protec¬ 
tive effect of magnesium, can irritate delicate nerve cells of 
the brain. Cells that are irritated by calcium fire electrical 
impulses repeatedly, depleting their energy stores and causing 
cell death. 


THE CALCIUM DISTRACTION 

The irony of the calcium-magnesium story is that without 
magnesium calcium will not work properly. Both our current 
diet and tendency to oversupplement with calcium, however, 
make getting enough magnesium almost impossible. Research 
shows that the ratio of calcium to magnesium in the Pal¬ 
eolithic or caveman diet—the ancient diet that evolved with 
our bodies—was 1:1, compared with a 5:1 to 15:1 ratio in 
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present-day diets. 19 With an average of ten times more calcium 
than magnesium in our current diet, there is no doubt about 
widespread magnesium deficiency in modern times. 

The emphasis on calcium supplementation has diverted 
our attention from any other mineral, even though all miner¬ 
als are crucial to the proper functioning of the body In our so¬ 
ciety we tend to look for “the best," “the most important." “the 
star," and forget that it takes a team and teamwork to get any¬ 
thing accomplished, including body processes. Calcium, be¬ 
cause it is the most abundant mineral in the body, therefore 
became “the star.” Even though research has accumulated on 
magnesium over the past four decades, it has never been ade¬ 
quately publicized and discussed. 



CHAPTER TWO 


MAGNESIUM: THE MISSING MINERAL 


r 1988 U.S. government study concluded that the stan- 
| * dard American diet failed to provide the daily require- 
£ ; • ment of magnesium. 1 That was almost two decades ago, 

and you can be sure that most people get even less today, when 
junk food makes up 27 percent of our diet. Mildred Seelig, 
M.D., and many other magnesium experts have also come 
to the inescapable conclusion that the typical American diet, 
which is rich in fat, sugar, salt, synthetic vitamin D, phosphates, 
protein, and supplemented calcium, not only is deficient in 
magnesium but actually increases the need for magnesium in 
the body. 

Unfortunately, it is impossible to find studies that tell us the 
actual incidence of magnesium deficiency. This stems from 
there being no accepted medical standard for measuring 
whole-body magnesium status. As will be discussed in Chapter 
16, blood testing for magnesium relies on inadequate mea¬ 
surements since only 1 percent of the body’s magnesium is in 
the blood and only 40 percent in the tissues. The National 
Academy of Sciences found that most Americans are possibly 
magnesium-deficient. When men obtain only 80 percent of 
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the minimum requirement of magnesium to run innumerable 
body functions and women at 70 percent get even less of what 
they absolutely need, then our bodies are just not able to func¬ 
tion properly, 2 

Let’s look at some of the reasons you may be lacking in 
magnesium—and it begins with what’s missing from the soil. 


MAGNESIUM-DEFICIENT SOIL 

The mineral depletion of our farmland quoted from the 1936 
Senate document in the introduction to The Magnesium Miracle 
is probably the most important reason why most Americans 
are magnesium-deficient. Unfortunately, the issue of depleted 
soils has not been addressed in America. As Kirkpatrick Sale 
expressed in The Nation, after World War II it only got worse. 

When U.S. industrialism turned to agriculture after World 
War II. for example, it went at it with all that it had just 
learned on the battlefield, using tractors modeled on wartime 
tanks to cut up vast fields, crop-dusters modeled on wartime 
planes to spray poisons, and pesticides and herbicides devel¬ 
oped from wartime chemical weapons and defoliants to de¬ 
stroy unwanted species. It was a war on the land, sweeping 
and sophisticated as modern mechanization can be, capable 
of depleting topsoil at the rate of 3 billion tons a year and 
water at the rate of 10 billion gallons a year. It could be no 
other way: If a nation like this beats its swords into plow¬ 
shares, they will still be violent and deadly tools. 

—The Nation, June 5, 1995 


DEAD SOIL 

Kirkpatrick Sale talks about the war waged on the land and all 
species on it by farmers lured into believing that killing weeds 
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The whole experiment backfired when it became clear that the 
poisons could not be controlled—they killed indiscriminately. 
Without living worms and nitrogen-fixing rhizobacteria, the 
soil became dead. Worms break up the earth, leaving their 
own form of compost behind, and without this activity the soil 
becomes hard and nonporous. Bacteria in the soil make it pos¬ 
sible for plants to absorb certain nutrients, and without their 
action plants are weaker and less nutritious. 

Observing animals can teach us important lessons about 
our environment—if we only listen. One man who did was 
Andre Voisin, a French biochemist and farmer born in 1903. In 
1963 Voisin wrote a book called Grass Tetany. Grass tetany is a 
metabolic disease of cattle and goats caused by a deficiency of 
magnesium in the soil. When animals eat magnesium-deficient 
grass they develop irritability, staggering, tremors, and spasms. 
Most dramatically, the animals fall down in convulsions at 
sudden loud noises or if they are frightened or excited. Voisin 
reported that in the 1930s magnesium deficiency had been 
proven to be the cause of grass tetany, since low levels of mag¬ 
nesium were found in suffering animals and the condition was 
miraculously reversed by injections of magnesium. 

Chapter 1 of Voisin’s book says it all: “Modern Farming 
Methods Favour the Development of Grass Tetany.” In his ca¬ 
reer as a farmer, Voisin observed that “intensive grazing” and 
the overuse of mineral-deficient commercial fertilizers were 
common practices. At the time, Voisin identified Holland as the 
country that used the most commercial fertilizer on its pas¬ 
tures and also suffered the most grass tetany. 

A potassium product called potash has been the fertilizer of 
choice since the 1930s. It’s cheap, easily obtained, and readily 
absorbed by plants. In fact, it is so easily taken up by plants that 
when there is an abundance of potassium they favor its ab¬ 
sorption above magnesium and calcium, which are relatively 
harder to absorb. Crops grown with excessive amounts of 
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potash have a low content of magnesium and calcium and 
high potassium levels. However, you would never know that 
since there is no minimum amount of minerals required in our 
grains, fruits, or vegetables—the nutrients in such foods are 
not routinely measured and never labeled. 

Even if the magnesium content of soil is high, using potas¬ 
sium fertilizer can prevent its absorption into the plant. But be¬ 
cause most agricultural land in America has been overworked 
for decades and fertilizers don’t replace this important min¬ 
eral, magnesium is rarely found in our soils. 

SOIL EROSION 

Paul Mason, owner of a magnesium-rich spring in California, 
reminds us that magnesium is also susceptible to being leached 
from cultivated soil. 3 Based on a measure of the dissolved mag¬ 
nesium in the Mississippi River, estimates are that the annual 
loss of magnesium from midwestern soils is an incredible 
7.1 million kg at least, and likely more if the magnesium in 
undissolved dirt carried by the river is included. 

BURNING OFF MAGNESIUM WITH ACID RAIN 

Acid rain provides yet another attack on the magnesium in 
soil; it occurs in industrial and urban areas that experience ex¬ 
cessive air pollution. Atmospheric scientist William Grant, 
during his study of air pollution, concluded that an accumula¬ 
tion of acid rain, which contains nitric acid, can change the 
chemistry of the soil in which trees grow. 4 This abnormal soil 
acidity creates a reaction with calcium and magnesium in the 
soil to neutralize the excess nitric acid. He found that eventu¬ 
ally these minerals are depleted, leaving the nitric acid to react 
with the aluminum oxide in the soil. The reactive aluminum 
builds up, replaces the calcium and magnesium in the plant, 
and makes it difficult for the plant to survive. 
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ens the walls of the cells that combine to shape the tree, so 
without it plants weaken. Magnesium is an essential compo¬ 
nent of the chlorophyll necessary for photosynthesis, during 
which organic chemicals are produced during exposure to sun¬ 
light. While calcium and magnesium deficiency weakens the 
plant, the acid rain also provides more nitrates to the plants, 
causing them to grow faster. The lack of calcium and magne¬ 
sium. however, means that this early growth cannot be sup¬ 
ported. and the plants may be too weak to survive. 

If we eat plants that are grown on soil contaminated with 
acid rain, they may be very deficient in calcium and magne¬ 
sium. On the farm, soil acidity is tested, and if the soil is too 
acid it is usually treated with lime—a calcium oxide prod¬ 
uct. Treating with lime is another practice that can result in 
magnesium-deficient plants. You can read more about calcium- 
magnesium interactions on page 251. 

DEFICIENT PRODUCE FROM DEFICIENT SOIL 

When you walk into a grocery story and pick up your produce, 
for the most part you just want it to look nice. You reject 
bruised, wilted, or misshapen vegetables or fruit. This empha¬ 
sis on superficial appearance, not nutritional content, is what 
drives the industry. There is no labeling law that requires that 
the level of magnesium be displayed prominently. 

Foods that commonly contain magnesium are leafy green 
vegetables, nuts, seeds, and whole grains. However, unlike vita¬ 
mins. which can be manufactured by plants if they have suffi¬ 
cient sunlight and water, minerals must be present in the soil 
to show up in plants. If there is no magnesium in the soil, 
plants will have none; they cannot manufacture it out of thin 
air. So don’t believe it when someone says that you can get all 
your nutrients in a good, balanced diet. That may be true only 
if you eat organic food, and then only if the organic farmers 
use a full spectrum of nutrients in their fertilizer. I’m con- 
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vinced that to get enough magnesium today, you need to take 
supplements. 


PROCESSED FOOD LACKS MAGNESIUM 

During the refining and processing of food, significant amounts 
of magnesium can be lost. The process of extracting oils from 
magnesium-rich nuts and seeds strips away this essential min¬ 
eral. Nearly all the magnesium in grains is lost during the 
milling process when the bran and germ are removed from 
whole grain to make white flour. For example, one slice of 
whole-wheat bread holds on to 24 mg of the mineral, while a 
slice of white bread has only 6 mg. And yet magnesium is 
never considered in the fortification of refined foods. Finally, in 
the kitchen, when vegetables are boiled, magnesium leaches 
out into the water. Of note is the fact that less calcium than 
magnesium is lost due to food processing and cooking, making 
the average diet higher in calcium than magnesium. 


PERCENTAGE OF MAGNESIUM LOST 
DURING FOOD PROCESSING 


Refining of flour from wheat 
Polishing of rice 
Production of starch from corn 
Extraction of white sugar from molasses 


80 percent 
83 percent 
97 percent 
99 percent 


What can we do to defend our magnesium sources? It is 
best to buy organic foods, eat as many raw vegetables as pos¬ 
sible, and when you do cook vegetables, quickly steam them 
for only a few minutes, until they are slightly cooked but still 
crisp. You must also save the nutrient-filled water to use as 
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through which you can add whole grains, nuts, seeds, and 
greens to your diet. 


FLUORIDATED WATER BANISHES MAGNESIUM 

Fluoridation of tap water is a disaster that threatens to afflict 
the population with an epidemic of arthritis and, by recent re¬ 
ports. cancer as well. While most of Europe and half of the 
United States have completely abandoned the use of fluoride in 
the water supply, it still remains in the other half of the United 
States, in toothpaste, and as a molecule in SSRI antidepres¬ 
sants such as Prozac. Fluoride seeks out minerals such as mag¬ 
nesium and binds with it, making magnesium unavailable to 
the body and unable to do its work. The magnesium fluoride 
mineral produced is called sellaite; it is almost insoluble and 
ends up taking the place of magnesium in hard tissues like 
bone and cartilage, but its brittleness makes the bone suscepti¬ 
ble to fracture. The reduction in available magnesium causes a 
decrease in enzymatic action in the body. 5 

In addition to its interactions with magnesium, fluoride 
has other harmful effects in the body. When I interviewed Dr. 
Paul Connett from the Fluoride Action Network on a radio pro¬ 
gram in September 2005, he reported that Harvard grad stu¬ 
dent Elise Bassin, in her Ph.D. thesis, found a strong correlation 
between water fluoridation and osteosarcoma, a type of bone 
cancer. There was a 700 percent increase in osteosarcoma in 
young men if they were exposed to fluoridated water during 
their sixth to eighth years. And according to the U.S. Depart¬ 
ment of Health and Human Services, “subsets of the popula¬ 
tion may be unusually susceptible to the toxic effects of fluoride 
and its compounds. These populations include the elderly, peo¬ 
ple with magnesium deficiency, and people with cardiovascular 
and kidney problems.” 6 
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STOMACH ACID IS ESSENTIAL FOR MAGNESIUM 
ABSORPTION 

Inefficient stomach digestion and intestinal absorption can 
lead to deficiencies of magnesium. What’s worse, when mag¬ 
nesium is deficient, magnesium absorption is hindered even 
more. 

When you are under serious physical or even emotional 
stress, your body might not produce sufficient stomach acid, 
which is required for digestion and for chemically changing 
minerals into an absorbable form. Minerals are usually bound 
to another substance to make a mineral complex; for example, 
magnesium bound to citric acid creates magnesium citrate, 
and bound to the amino acid taurine it makes magnesium tau- 
rate. When a magnesium complex hits the stomach, it needs 
an acidic environment to help break the two substances apart, 
leaving magnesium in the ionic form and ready for action in 
the body. 

The elderly as well as people with arthritis, asthma, depres¬ 
sion, diabetes, gallbladder disease, osteoporosis, or gum disease 
are often deficient in hydrochloric acid/ All these conditions 
are also associated with magnesium deficiency. 

Another disruption to digestion is America’s addiction to 
antacids—the number one over-the-counter drug family. Heart¬ 
burn and indigestion, the result of bad eating habits, plague 
the nation. But the “cure" in this case is no better than the dis¬ 
ease. The roiling and burning in the gut from sugary junk food 
and greasy fast food is being inappropriately blamed on too 
much stomach acid. In many cases, heartburn is due to sugar 
fermentation in the stomach and a backflow of pancreatic en¬ 
zymes from the small intestine. 8 By neutralizing normal stom¬ 
ach acids, antacids make it impossible for us to absorb minerals 
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ther depleted if we use calcium carbonate antacids because 
the calcium they contain causes more magnesium to be ex¬ 
creted. 

It's also important to understand the grave effects low 
stomach acid and low magnesium have on calcium absorp¬ 
tion. I've already talked about calcium’s inability to dissolve in 
water, making it entirely dependent on stomach acid to put it 
into solution. However, when it leaves the stomach’s highly 
acidic environment it enters the alkaline environment of the 
small intestine and precipitates out of solution unless suffi¬ 
cient magnesium is present. Without magnesium to keep it in 
solution, calcium quickly deposits in soft tissues throughout 
the body. 

In the large intestine, it interferes with peristalsis (the 
waves of muscle contractions that push food through the bow¬ 
els), which results in constipation. When calcium precipitates 
out in the kidneys and combines with phosphorous or oxalic 
acid, kidney stones are formed. Calcium can deposit in the lin¬ 
ing of the bladder and prevent it from fully relaxing, and there¬ 
fore from filling completely with urine. This leads to frequent 
urination problems, especially in older people. 

Calcium can precipitate out of the blood and deposit in the 
lining of arteries, causing hardening of the arteries (arte¬ 
riosclerosis). It can coat and stiffen cholesterol deposits (plaque) 
in the arteries, leading to atherosclerosis. This, in turn, can 
cause blood pressure to rise as well as increase the risk of heart 
attack and stroke. Calcium can even deposit in the brain. Many 
researchers are investigating it as a possible cause of demen¬ 
tia, Alzheimer’s, and Parkinson’s disease. 

Calcium can deposit in the lining of the bronchial tubes and 
cause asthma symptoms. Calcium in the extracellular fluid can 
surround cells in body tissue (organs, muscles) and decrease 
the permeability of the cell membranes. This makes it increas¬ 
ingly more difficult for glucose (a very large molecule) to pass 
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through the cell membrane to be converted into ATP (adeno¬ 
sine triphosphate) in the cells’ mitochondria. High glucose lev¬ 
els created by excess calcium may be misdiagnosed as diabetes. 


ABSORPTION OF DIETARY MAGNESIUM IS HINDERED 

Magnesium is ultimately absorbed into the bloodstream from 
the small intestine. At the best of times, only about one-half 
(down to as little as one-third) of the magnesium that is con¬ 
tained in food and water is absorbed; the rest is eliminated in the 
stool or urine. A study reported in Metabolism used radioactive 
magnesium to trace the activities of the mineral in the body. 4 It 
was observed that, on a diet with an average amount of magne¬ 
sium. 44 percent of the ingested radioactive magnesium was ab¬ 
sorbed; on a low-magnesium diet. 76 percent was absorbed; and 
on a high-magnesium diet, only 24 percent was absorbed. These 
results indicate that there is no need to fear an overload of 
magnesium in the diet. Any excess will be excreted harmlessly, 
whereas a deficiency could have serious consequences. 

Some researchers say that we don’t absorb more because 
we evolved on a diet that was high in magnesium from foods 
such as greens, nuts, seeds, and grains and so didn't need 
mechanisms to conserve it. That could be one of the underlying 
reasons that we are so deficient—our diet has betrayed us. 

A number of other conditions also influence the degree of 
absorption: 

• Whether the intestines are healthy or diseased 

• Availability of the protein transport molecule for 
magnesium 

• Availability of parathyroid hormone 

• The rate of water absorption, because magnesium is 
soluble in water 
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sodium, and lactose (milk sugar) in the body, all of 
which inhibit magnesium absorption 
• Supplemental iron, which can impede magnesium 
absorption and vice versa (if you take both, you 
should take them several hours apart) 

Whether the intestines are healthy or diseased is probably the 
most important factor in magnesium absorption. Having writ¬ 
ten extensively on irritable bowel syndrome (IBS) and yeast 
overgrowth in IBS for Dummies (coauthored with L. Christine 
Wheeler. 2005) and The Yeast Connection and Women’s Health 
(coauthored with William G. Crook, 2005), I have great con¬ 
cern about magnesium absorption in people who have a leaky 
gut—micropunctures caused by infection and injury to the in¬ 
testinal lining that allow absorption of toxins into the blood¬ 
stream. The most common cause is overgrowth of the yeast 
Candida albicans, which normally lives largely unnoticed in the 
large intestine; when it moves into the small intestine, how¬ 
ever. it sends out threadlike fibers that can create microscopic 
holes in the intestinal tissue, causing what’s called “leaky gut.” 
Yeast grows beyond its normal environment in the large intes¬ 
tine under the influence of antibiotics, cortisone and other 
steroids, birth control pills, estrogen, and a high-sugar diet. It 
produces up to 180 different by-products, most of which are 
toxins that can be absorbed through a leaky gut. 

Yeast toxins, inflammatory substances the body produces 
as it tries to neutralize those toxins, and undigested food mole¬ 
cules all form barriers to the absorption of dietary and supple¬ 
mental nutrients, including magnesium. I believe that IBS, 
yeast overgrowth, and food allergies must all be addressed 
in order to achieve optimal magnesium absorption. Reading 
about these conditions, investigating the use of appropriate nu¬ 
tritional products, and consulting with appropriate and knowl¬ 
edgeable experts may be necessary in order to develop a strategy 
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to deal with these problems and ensure adequate magnesium 
absorption. 


MAGNESIUM IS BLOCKED BY CERTAIN FOODS 

It’s important to know which foods are high or low in magne¬ 
sium, but you should also know that certain foods contain 
chemicals that block absorption of magnesium. For example, 
there is much evidence that a high-protein diet only makes 
magnesium deficiency worse, and if you are following such a 
regimen, you should take at least 300 mg of supplemental 
magnesium. 10 Another potential source of problems is the tan¬ 
nin in tea, which binds and removes all minerals, including 
magnesium, from the body. If you suspect you are magnesium 
deficient, it’s best to avoid both black and green tea. especially 
if they are strongly bitter. Less bitter teas do not contain such 
high amounts of tannins and may be less of a problem. 

Oxalic acid, which is found in spinach and chard (among 
other foods), and phytic acid, found in the hulls of seeds and 
the bran of grains, can form insoluble compounds with mag¬ 
nesium and other minerals, causing them to be eliminated 
rather than absorbed. Cooking vegetables removes most of the 
oxalic acid, so steam spinach, chard, and other high-oxalic- 
acid vegetables instead of eating or juicing them raw. Prevent¬ 
ing the binding action of phytic acid in grains and seeds is not 
so simple. Grains and seeds can be soaked for eight to twelve 
hours to remove the phytic acid, but few people make this ef¬ 
fort. A diet high in grains is another reason to take magnesium 
supplements. 

Soybeans, too, are high in phytic acid. Soy has one of the 
highest phytate levels of any legume and, unlike others, its 
phytic acid is not destroyed with extended cooking time. Only 
fermentation (as is done in the production of miso and tern- 



MAGNESIUM: THE MISSING MINERAL / 35 


peht will reduce the phytic acid levels of soy. This explains why 
I recommend only fermented soy and advise people to stay 
away from soy powders and soy milk as well as tofu, especially 
when these substitute for meat and dairy. As a cheap alterna¬ 
tive to meat, soy (as soy protein isolate and textured vegetable 
protein) has exploded on the school lunch menu and in the 
fast-food industry. Too much soy can cause mineral deficien¬ 
cies in children, who really need their minerals to build strong 
bones and teeth—the structures for adult health. 

Moreover, menopausal women may be overusing soy (for 
its natural phytoestrogenic effects) and developing similar 
mineral deficiencies. While the phytoestrogens in soy may be 
helpful to older women, they are another reason to avoid using 
unfermented soy in the diets of growing boys and girls. 


A JUNK-FOOD DIET LACKS MAGNESIUM 

Even in a healthy diet with proper protein intake, the addition 
of 150 mg of elemental magnesium a day can make dramatic 
changes in health. 11 (See Chapter 18 for a full discussion of 
magnesium supplementation.) If even a good diet can leave 
you magnesium-deficient, a poor diet can seriously undermine 
your health. 

We live in strange times, when people avidly watch gourmet¬ 
cooking shows while devouring junk food. Junk food provides 
2 7 percent of most people’s daily calories; an astounding 90 per¬ 
cent of our food dollar is spent on processed foods. People who 
drink soda and soft drinks may be magnesium-deficient be¬ 
cause sugar uses up magnesium. 12 13 Many carbonated bever¬ 
ages and processed foods (luncheon meats and hot dogs) 
contain phosphates, which bind with magnesium to make in¬ 
soluble magnesium phosphate, which is not absorbed by the 
body. 
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DRUGS CAUSE MAGNESIUM DEFICIENCY 

Ironically, one of the foremost magnesium experts. Mildred 
Seelig, M.D., began her research career in the 1960s working 
for drug companies. It was there she first noticed that many of 
the side effects of drugs were actually magnesium deficiency 
symptoms. It seemed to her that many drugs cause increased 
demand for and utilization of magnesium—for example, by 
creating acidity in the body, which then draws on available 
magnesium from the cells to try to neutralize the acid and 
minimize its toxic effects. Other drugs seemed to deplete mag¬ 
nesium from the body or, conversely, manifest their positive 
effects because they pulled magnesium from storage sites and 
increased the level of magnesium in the blood. 14 

The following commonly used drugs can create magne¬ 
sium deficiencies: 1 ' 

• Common diuretics (for high blood pressure) 

• Bronchodilators, such as theophylline (for asthma) 

• Birth control pills 

• Insulin 

• Digitalis (for some heart conditions) 

• Tetracycline and certain other antibiotics 

• Corticosteroids (for asthma) 

• Cocaine 

• Nicotine 

DRUG INTERACTIONS WITH MAGNESIUM 

Other drugs interact with magnesium in specific ways. ,f> For 
example, magnesium is a muscle relaxant, so it enhances the 
actions of prescription muscle relaxants such as tubocurarine 
(used in surgery), barbiturates, hypnotics, and narcotics. These 
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you are on magnesium. In other words, you may not need as 
much muscle relaxant because magnesium is a natural relax¬ 
ant. Tell your anesthesiologist before surgery if you are taking 
magnesium supplements. 

Magnesium protects the kidneys, so supplementation may 
be beneficial during treatment with aminoglycoside antibiotics 
such as gentamicin and immunosuppressant drugs such as 
cyclosporin and cisplatin, which result in magnesium loss. Dis¬ 
cuss this with your doctor. 

Diuretics and cardiac drugs lower magnesium levels in the 
body. Diuretics throw off potassium, which is well known, but 
they also eliminate magnesium. Additional magnesium intake 
is recommended during administration of diuretics and car¬ 
diac glycosides such as digoxin. Check with your doctor. 

Magnesium inhibits the absorption of iron, tetracycline, 
ciprofloxacin, vancomycin, isoniazid, chlorpromazine, tri¬ 
methoprim, nitrofurantoin, and sodium fluoride. Take these 
medications two to three hours before or after magnesium sup¬ 
plements. (Sodium fluoride is prescribed for osteoporosis, al¬ 
though taking magnesium may be a wiser choice—especially 
since fluoride binds magnesium and makes it unavailable to 
the body. See Chapter 11 for more on osteoporosis.) 


VITAMIN AND MINERAL INTERACTIONS WITH 
MAGNESIUM 

Research has not yet progressed to the point where we know 
all the possible interactions of magnesium. Every year brings 
more intelligence on the subject. 

• Both calcium and magnesium are required in order for 
either mineral to work properly. 

• Sufficient vitamin D is necessary for the body to utilize 
magnesium. 
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• Magnesium enters into cells with the support of 
Vitamin B] (thiamine). If that water-soluble mineral is 
deficient, even if magnesium is absorbed, it won’t get to 
its destination. 

• Selenium helps magnesium stay inside cells where it 
belongs. 


MAGNESIUM WASTING 

There are genetic causes of magnesium wasting, where the 
kidneys just can’t seem to hold on to this vital mineral, but 
they are very rare. And some people require high amounts of 
this mineral because most is lost through the kidneys. I was 
surprised when at a recent seminar a doctor came up and 
thanked me for my talk on magnesium and said he suffered 
from magnesium wasting. He reported that in spite of having 
a good diet, taking supplements, and being on no magnesium- 
wasting drugs such as diuretics or digitalis, he still had slightly 
high blood pressure, moderately high cholesterol, and leg cramp¬ 
ing. When he read the first edition of The Magnesium Miracle he 
realized his problem might be magnesium deficiency. But even 
when he took more, he still had some symptoms. That’s when 
he decided to do a magnesium challenge test (see Chapter 16) 
and found out he was not retaining much magnesium at all, 
even after an IV challenge. 

The doctor began taking regular IV treatments of magne¬ 
sium. As mentioned in Chapter 18, applying magnesium oil or 
gel helps people who need high amounts of magnesium avoid the 
expense and inconvenience of taking magnesium injections. 


WHY HAVEN'T WE HEARD ABOUT MAGNESIUM? 

The vast majority of us were not exposed to nutritional educa- 
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doctors generally do not learn about nutrition or nutrient sup¬ 
plementation in medical school because they are studying dis¬ 
ease. not wellness. When you visit a medical doctor, you may 
think you are going there to improve your health or prevent ill¬ 
ness. but doctors have little time to educate their patients 
about how to keep themselves well. And patients often will not 
change their lifestyle unless their doctor tells them to, believ¬ 
ing that if vitamins were so important, the doctor would have 
told them to take supplements. (Of course, some patients don’t 
change the way they live even when their doctor does tell them 
they have to lose weight and eat right.) However, nutrition is 
not even a medical specialty. It wasn’t when I went to medical 
school in the 1970s and it still isn’t today! That’s why you 
won't hear most of the information I report in this book from 
your doctor—because it’s outside his or her field. 


WHEN ALL YOU HAVE IS A HAMMER 

In the first two years of medical school I learned all about dis¬ 
eases: the second two years I studied drug treatments for those 
diseases. We spent no time on nutrient deficiencies. Have you 
heard the expression “When all you have is a hammer, every¬ 
thing begins to look like a nail’’? That is very much the case 
with doctors and drug treatments. But even worse, with thou¬ 
sands of drugs in the pharmaceutical compendium, it is quite 
impossible for doctors to keep up on the latest drugs, and im¬ 
possible to prevent side effects or serious drug interactions. 
Studies show that most doctors are unable to recognize drug 
interactions and confuse them with a need to increase the dose 
rather than stop the drug. Although allopathic (conventional) 
medicine is said to be scientific, most patients are on more than 
one drug at a time, and there are no studies proving the safety 
of drug combinations. 

According to magnesium expert Mildred Seelig, M.D., while 
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a tremendous amount of magnesium research has been done 
in India, Britain, France, and other European countries, doc¬ 
tors in the United States use the excuse that not enough re¬ 
search has been done here for them to feel informed enough 
to prescribe it. Dr. Seelig calls this the "not-invented-here 
syndrome.” Pioneers such as Drs. Bella and Burton Altura, 
however, continue to do original magnesium research in this 
country. Every year for the past forty years they have produced 
on average a dozen peer-reviewed journal articles on magne¬ 
sium and ionic magnesium testing. Their research convinces 
even die-hard skeptics—when they take the time to become 
informed—of the clear need for magnesium supplementation 
and the absolute requirement for accurate testing. 


DRUG COMPANIES FUND DRUG RESEARCH, 

NOT MINERAL RESEARCH 

Medical science studies one symptom at a time, in isolation, 
and generally tries to find one cause for that symptom and one 
drug that treats it. The bias of medical research makes it 
search for a patentable drug that will eventually pay for the 
costly studies necessary to bring it to market. Everyone agrees 
that magnesium is indispensable for health, disease preven¬ 
tion, and all life processes, but it has been ignored because 
there is no profit to be made in selling a common nutrient. 
Magnesium cannot be patented, so pharmaceutical compa¬ 
nies do not engage in magnesium research. There is no adver¬ 
tising budget for magnesium, compared to the hundreds of 
millions of dollars spent on advertising prescription drugs; nu¬ 
trients do not get media attention. To make matters worse, 
over the past two decades the bulk of university funding has 
come from the pharmaceutical industry, which primarily 
funds drug research. 1 Scientific medicine ignores nutrient 
investigation in favor of drugs. Older research is also ignored 



MAGNESIUM: THE MISSING MINERAL / 41 


by health providers. Doctors may have heard years ago that 
magnesium offered some promise in heart disease, but they 
haven’t read any new studies, so they assume that the treat¬ 
ment must have not panned out. 

Doctors seem to be waiting for a large clinical trial, for ex¬ 
ample. following twenty thousand people taking magnesium 
for life. It would have been nice if such a study had been ini¬ 
tiated thirty years ago. Do we have the luxury of waiting for 
the results of such a study started now? No, we do not. Do 
we presently know enough about magnesium to recommend 
widespread supplementation? Yes, we do. 

An analysis of seven major clinical studies shows that in¬ 
travenous magnesium reduced the risk of death by 5 5 percent 
after acute heart attack. These results were published in the 
prestigious British Medical Journal and the widely read journal 
Drugs , 18 19 

As noted. Drs. Bella and Burton Altura have been re¬ 
searching magnesium and its clinical application for over forty 
years. 20 The ionized magnesium electrode, produced by Nova 
Biomedical of Waltham, Massachusetts, at the Alturas’ urg¬ 
ing. and tested at the State University of New York’s Downstate 
Medical Center, has given doctors a reliable magnesium test 
and taken the guesswork out of diagnosing magnesium de¬ 
ficiency. 21 With such testing in hundreds of clinical trials the 
Alturas have been able to show that as many as twenty-one 
varied health conditions are related to magnesium deficiency. 
These are the conditions listed on pages xviii-xxi and reported 
on in The Magnesium Miracle. 

Dr. Alexander Mauskop, working with the Alturas, has 
proven the connection between migraines and magnesium 
many times over and puts magnesium treatment into practice 
at the New York Headache Center. 22 23 ' 24 Dr. Mildred Seelig has 
contributed comprehensive reviews on magnesium at New 
York Medical College, the American College of Nutrition, and 
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more recently at the Department of Nutrition, University of 
North Carolina. 2 ’’ 26 Dr. Jean Durlach. president of the Interna¬ 
tional Society for the Development of Research on Magnesium 
(SDRM), editor in chief of Magnesium Research, and professor 
at St. Vincent de Paul Hospital in Paris, has done extensive re¬ 
views of ongoing magnesium research. 2 ' 28 

All these magnesium experts agree that we must no longer 
sit on the sidelines or reserve judgment on the benefits of mag¬ 
nesium; we need to implement what we know, now. 



PART TWO 


MAGNESIUM-DEFICIENT 

CONDITIONS 




CHAPTER THREE 


ANXIETY AND DEPRESSION 


THREE THINGS YOU NEED TO KNOW ABOUT 
MAGNESIUM, ANXIETY, AND DEPRESSION 

1. Magnesium deficiency can produce symptoms of anxi¬ 
ety or depression, including muscle weakness, fatigue, 
eye twitches, insomnia, anorexia, apathy, apprehension, 
poor memory, confusion, anger, nervousness, and rapid 
pulse. 

2. Serotonin, the "feel-good" brain chemical that is 
boosted by Prozac, depends on magnesium for its pro¬ 
duction and function. 

3. Magnesium supports our adrenal glands, which are 
overworked by stress. 


Each year millions of people are introduced to the merry-go- 
round of psychiatric drugs and psychological counseling for 
symptoms that may in fact be rooted in magnesium deficiency. 
Additional millions try unsuccessfully to cope with their prob¬ 
lems by turning to overeating, cigarettes, alcohol, street drugs, 
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and other addictive behavior to suppress their pain. We are a 
nation suffering a 32 percent incidence of anxiety, depression, 
and drug problems. Social epidemiologist Myrna Weissman at 
Columbia University reports that more and more Americans 
are becoming depressed, getting depressed at a younger age, 
and experiencing more severe and frequent periods of depres¬ 
sion. Each generation born in the twentieth century has suf¬ 
fered more depression than the previous one, and since World 
War II the overall rate of depression has more than doubled. 1 2 
A recent study in the Archives of General Psychiatry showed a 
doubling of depression in women from 1970 to 1992. with the 
use of psychiatric drugs skyrocketing as a result. 5 

People do not get anxiety, panic attacks, or depression be¬ 
cause they have a deficiency of Valium or Prozac. Our bodies do 
not require these substances for essential metabolic processes. 
However, we can develop a myriad of psychological symptoms 
because of a deficiency of magnesium, a nutrient our bodies 
do require. Does it make any sense to merely switch our addic¬ 
tions from sugar, alcohol, drugs, and cigarettes to prescription 
medication without looking at the possible underlying meta¬ 
bolic causes? Psychiatrists all too often rely on prescription 
drugs for suffering patients and have no insight into the meta¬ 
bolic functioning of the mind and body and what happens 
when nutrients are deficient. Anxiety and depression are often 
nutrient-deficiency diseases and chemical sensitivities, cer¬ 
tainly not drug-deficiency diseases. 

A remarkable study of almost 500 depressed people by 
Drs. Cox and Shealy found that the majority of sufferers were 
magnesium-deficient. The authors of the study advised clini¬ 
cians that they should consider the distinct possibility of a 
therapeutic benefit from the use of magnesium therapy in 
chronic depression. 4 
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ADRENALINE WASTES MAGNESIUM 

It's not just a theory that stress causes magnesium deficiency 
and a lack of magnesium magnifies stress. Experiments where 
adrenaline is given intravenously produce a decrease in mag¬ 
nesium as well as calcium, potassium, and sodium. Without 
enough magnesium to relax arteries and muscles, blood pres¬ 
sure rises and the heart muscle cramps. When the IV adrena¬ 
line is stopped, the body recovers in about thirty minutes and 
potassium rises. However, it takes much longer for magnesium 
to reach normal levels. 

There are over a dozen major metabolic processes that are 
affected by adrenaline, including heart rate, blood pressure, 
blood vessel constriction, and muscular contraction. Each of 
these functions requires magnesium and leads to wasting of 
this important mineral if the symptoms continue. 

Darcy had driven across a mile-long bridge every day for 
years, so why one morning did she suddenly feel as though she 
would die if she didn’t pull over? She was sweating and her 
heart was pounding; she felt sick to her stomach and couldn’t 
get her breath. What was happening to her? Fortunately, she 
had her cell phone and called her best friend, Sara, who helped 
her calm herself and make her way across the bridge safely. 
Later, while talking with Sara to try to make sense of the 
episode. Darcy said she had been on a liquid protein diet for a 
few weeks. Sara pointed out that it could have thrown some¬ 
thing out of balance, and she reminded Darcy that she had 
warned her of the dangers of this type of diet. 

The two women reviewed the list of supplements that 
Darcy had been taking as part of the program and found that 
she had neglected to take the magnesium that had been sug¬ 
gested. Sara grabbed a natural health encyclopedia and, sure 
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enough, magnesium deficiency was listed as one of the possi¬ 
ble causes of panic attacks. 

If Sara had read further, she would have found that the 
body demands more magnesium when on a liquid protein diet 
and that the dangers of such a diet have been documented for 
decades." By eating only protein, Darcy had set herself up for a 
terrifying attack. Fortunately, she discovered this before pur¬ 
suing a prescription for a tranquilizer to deal with the frighten¬ 
ing symptoms of panic attack. 

Lack of magnesium may not have been the only cause of 
Darcy’s panic attack. As well as creating an extra demand for 
magnesium, her high-protein diet could have led to symptoms 
of hypoglycemia. When blood sugar (glucose) is low, the body 
reacts with a surge of adrenaline to bring glucose levels back 
to normal in order to keep this essential nutrient fueling the 
brain. Adrenaline acts to speed the heart and retrieve glucose 
from liver storage. Sometimes people perceive a normal adrena¬ 
line rush as a panic attack. Interestingly enough, magnesium 
is also a requirement for proper blood sugar control. 

Women tend to pay attention to their feelings and interpret 
symptoms such as panic attacks as signs of emotional imbal¬ 
ance, for which they seek support. The support they get, how¬ 
ever, is often in the form of a prescription for an antianxiety 
drug instead of sound advice to eat a better diet, exercise, and 
take the right balance of supplements. 

Magnesium deficiency can be an underlying cause of anxi¬ 
ety and depression, as determined in several clinical trials. 6 
Symptoms of chronic magnesium deficiency include anxious 
behavior, hyperemotionality, apathy, apprehension, poor mem¬ 
ory, confusion, anger, nervousness, muscle weakness, fatigue, 
headaches, insomnia, light-headedness, dizziness, nervous fits, 
the feeling of a lump in the throat, impaired breathing, muscle 
cramps (including leg cramps), a tingling or pricking or creep¬ 
ing feeling on the skin, rapid pulse, chest pain, palpitations, 
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and abnormal heart rhythm.' 8 See the list of 100 possible 
symptoms and factors indicating magnesium deficiency on 
pages 17-20. 

Even the hyperventilation that may accompany anxiety 
can further drop magnesium levels. Why is this? Hyperventi¬ 
lation makes the blood more alkaline, which must be neutral¬ 
ized with an intricate dance of sodium, potassium, calcium, 
and magnesium. It’s much more unobtrusive, however, to take 
magnesium supplements for anxiety than to pull out a paper 
bag and breathe into it. 

An important study in 1995 showed that even marginal 
magnesium deficiency could induce the brain to become hyper- 
excitable. as shown by EEG measurements. The study lasted six 
months, with thirteen women ingesting a total of 115 milli¬ 
grams of magnesium daily, only 30 percent of the RDA, for the 
first three months, during which time their EEGs showed hy¬ 
perexcitability. During the second three months, they received 
315 mg daily—a little closer to the 360 mg RDA recommended 
for women. However, even on this low dose of magnesium 
(315 mg), it took only six weeks for EEG readings to show 
significant improvement in brain function and decreased ex¬ 
citability. 9 


ANXIETY 

Stress is so prevalent in our daily life that we have become 
desensitized to it and the message it is trying to give us, which 
is to slow down. Anxiety is a chemical reaction created when 
the adrenal glands respond to a stressful event, such as low 
blood sugar, by releasing adrenaline. Adrenaline is very useful 
if you’re trying to escape from a dangerous situation, because 
it stimulates the fight-or-flight response: the heart starts pump¬ 
ing faster; digestion slows down; energy stores are released 
from the liver and made available to the heart, lungs, and mus- 
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cles: and the muscles of the arms and legs are activated. All of 
these responses require magnesium. So each time we experi¬ 
ence any kind of stress, our magnesium stores are tapped to 
create energy. This magnesium depletion itself stresses the 
body, which can result in panic attacks, which equals yet more 
stress. Not only do our overworked adrenals cause magnesium 
depletion, but even more adrenaline is released under stress 
when magnesium levels are low in the body, leaving people 
feeling irritable, nervous, edgy, or even ready to explode. It’s 
the proverbial Catch-22. 10 To put an end to anxiety, magne¬ 
sium needs to be replaced. 

During stress reactions, calcium is also required to stimu¬ 
late the release of adrenaline, but calcium excess causes a flood 
of adrenaline. However, having sufficient magnesium will 
buffer excess calcium and keep it within normal levels, limiting 
the stress response. Magnesium is important because it natu¬ 
rally diminishes the excitability of the nervous system and 
lowers the level of calcium around nerve cells. This function of 
magnesium is also significant in heart disease and other stress- 
induced illness." 12 


CHRONIC STRESS 

According to Hans Selye, the Canadian doctor famous for his 
work on stress in the 1960s. magnesium is also depleted when 
the body shifts from a short-term fight-or-flight reaction to a 
chronic stress reaction. The adrenal glands produce cortisol, a 
type of cortisone, and another stress hormone, norepineph¬ 
rine, which acts like adrenaline and also causes magnesium 
depletion. 

Chronic stress can come from feeling insecure and threat¬ 
ened, or from exposure to toxic chemicals, heavy metals, or 
even loud noise, all of which assault the nervous system and 
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overwork the immune system. For example, constant loud 
noise in an industrial work setting induced a significant in¬ 
crease of serum magnesium (as magnesium was released from 
tissues) and significantly increased urinary excretion of mag¬ 
nesium. indicating a magnesium deficiency, which lasted for 
forty-eight hours after exposure. 15 

MAGNESIUM AND MUSICIANS 

One case of sound-induced magnesium deficiency became ev¬ 
ident to a parent who heard me talking about this condition on 
a New York radio station. She called in to the program and said 
that a few months after her son began playing in a rock band 
his left eyelid started to twitch uncontrollably. Listening to me 
on the radio show, she realized that it might be due to magne¬ 
sium deficiency. Her son’s twitching was likely a result of mag¬ 
nesium being used to buffer against the stress of sounds at a 
decibel level that sets off alarm bells in the body. Loud sounds 
cause a reflexive fight-or-flight response, and constant loud 
sound is not something the body gets used to and ignores—it 
must continually adapt to the noise, all the while using up 
valuable nutrients such as magnesium to do that job. 

Exposure to loud music can increase urinary excretion of 
magnesium, which lasts for days after exposure. If magnesium 
is not replaced through an excellent diet and supplements, 
magnesium deficiency symptoms such as the 100 listed on 
pages 17-20 may begin to appear. Although I do know some 
rock musicians who are vegetarians and don’t smoke or drink 
alcohol, they may not be the norm. Smoking, coffee, alcohol, 
and the rock star lifestyle all contribute to magnesium defi¬ 
ciency. 

Musicians have more than one reason to use magnesium. 
Nervousness, anticipation, and anxiety are all part of the 
buildup to a musical performance, whether it’s classical, rock, 
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punk, or rap. To deal with the anxiety and the resulting ele¬ 
vated heart rate that often accompanies it, musicians may feel 
they have to turn to drugs, alcohol, or even medication. In- 
deral (propranolol) is a beta-blocker that is normally pre¬ 
scribed to treat high blood pressure and heart arrhythmias. 
However, it’s also called “the musicians’ underground drug” 
because it is used for performance anxiety. It’s underground in 
the sense that it’s not widely spoken about and also because 
anxiety is an off-label use of Inderal, which means that the 
FDA has not approved the drug for this use. However, there 
have been some small studies reporting that musicians felt bet¬ 
ter about their performance on beta-blockers. 

What does Inderal do that makes it so attractive to musi¬ 
cians? Beta-blockers such as Inderal block physical reactions 
to fear. When your heart begins to race, your palms start to 
sweat, and you just want to run as fast and as far as you 
can, this describes the fight-or-flight response. Adrenaline is 
pumped from the adrenal glands to ready your muscles to run 
or fight. But what musicians need is to be calm, so that their 
hands don't slip off their instrument from shaking and sweat¬ 
ing. They need their heart to stop thumping so loudly in their 
head that they can’t hear their cue or even see the conductor 
or band leader. And for band leaders or conductors, the fear in¬ 
herent in being responsible for the success of the performance 
is heightened even further. 

Beta-blockers are used to decrease heart rate, but some 
of them, including Inderal. also cause constriction of the 
bronchial tubes, which makes them dangerous to use if you 
have asthma. They can also worsen congestive heart failure, 
diabetes, allergic reactions, and Raynaud’s syndrome. Some 
people may have no side effects using small doses only on rare 
occasions, but higher doses and becoming physically depen¬ 
dent on beta-blockers to calm you before every performance 
can take its toll. 
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Inderal is contraindicated in pregnancy and has the following 
side effects. 

MOST FREQUENT 

Decreased sexual function, drowsiness, fatigue, general 
weakness, insomnia 

LESS FREQUENT 

Abdominal pain with cramps, anxiety, bronchospastic pulmo¬ 
nary disease, chronic heart failure, constipation, depression, 
diarrhea, dizziness, nasal congestion, nausea, nervousness, 
sensation of cold, vomiting 

RARE 

Agranulocytosis, allergic reactions, anaphylaxis, arthralgia, 
back pain, chest pain, conduction disorder of the heart, dry 
eye, dysgeusia, erythema, erythema multiforme, exfoliative 
dermatitis, hallucinations, impaired cognition, laryngismus, 
leukopenia, nightmares, ocular irritation, orthostatic hypo¬ 
tension, pharyngitis, pruritus of skin, psoriasiform eruption, 
severe dyspnea, Stevens-Johnson syndrome, thrombocyto¬ 
penic disorder, toxic epidermal necrolysis 


Most musicians may not know all the side effects of Inderal; 
they take the medication because they need to, and they know 
lots of others who are doing the same. They may not realize 
that their sexual dysfunction, insomnia, and skin rash are due 
to the medication or that the medication removes the edge that 
adrenaline gives them. And for some, even if they do know, it’s 
the price they pay in order to function in their profession. 
What they don’t know is how much more effective and safe 
magnesium is for anxiety and stress. It can also function to in¬ 
crease energy and performance levels that Inderal may actu¬ 
ally block. The absolute irony of using Inderal for anxiety is 
that it is known to reduce the levels of magnesium in the body, 
causing increased excretion through the urine. So if magne- 



54 \ THE MAGNESIUM MIRACLE 


sium depletion is a cause of your anxiety, Inderal can make it 
worse. Another benefit of taking magnesium is reduction in 
the buildup of lactic acid that occurs after hours of playing. 
Repetitive motion injuries common to musicians can be eased 
by taking magnesium orally, using magnesium oil or gel on the 
injured arm or shoulder, and using homeopathic magnesium as 
needed. (See page 253 for more on homeopathic magnesium.) 

The best oral form of magnesium for musicians is magne¬ 
sium glycinate, two 200 mg tablets per day with an extra one 
or two on the day of a performance. Other enhancements to 
performance include a good balanced diet to overcome any 
symptoms of hypoglycemia, which also causes anxiety; medi¬ 
tation and relaxation therapies; and yoga, swimming, walk¬ 
ing, and other forms of exercise to increase circulation and 
burn off excess adrenaline. It is inadvisable to suddenly stop 
using Inderal if you have been taking it regularly; check with 
your doctor about weaning off it as you increase your doses of 
magnesium and see the benefits. 


MAGNESIUM-DEFICIENT KIDS 

No, it’s not just adults who can get anxious because of 
magnesium-deficient diets. Our children are also susceptible 
when their favorite foods are magnesium-deficient hot dogs, 
pizza, and soda. The stress in their lives—from peer pressure, 
academic and athletic performance pressures, worries about 
body image, the changes and hormonal fluctuations of pu¬ 
berty, exposure to negative events and violence through the 
media—also contributes. Even playing in a band can be a risk 
factor! Children are underdiagnosed when it comes to mag¬ 
nesium deficiency, but they can have magnesium deficiencies 
for the same reasons as adults. Attention deficit hyperactivity 
disorder (ADHD), autism, juvenile delinquency, and childhood 
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depression are associated with magnesium deficiency, and some 
say these conditions can be caused by it. 14 

Dr. Sharna Olfman, a professor of clinical and developmen¬ 
tal psychology, issues the following warning in her book No 
Child Left Different: 

The number of American children being diagnosed with psy¬ 
chiatric illnesses has soared over the past decade and a half. 

The National Institute of Mental Health (NIMH) estimates 
that today, one in ten children and adolescents in the United 
States ‘suffers from mental illness severe enough to result in 
significant functional impairment.” During this same time 
period, psychotropic drugs have become the treatment of 
first choice rather than the treatment of last resort. Recent 
years have witnessed a threefold increase in the use of psy¬ 
chotropic medication among patients under twenty years of 
age. and prescriptions for preschoolers have been skyrocket¬ 
ing. Over 10 million children and adolescents are currently 
on antidepressants, and about 5 million children are taking 
stimulant medications such as Ritalin. 

In 2005. Columbia University initiated a program called Teen 
Screen throughout forty states, which screened teens and chil¬ 
dren for mental health problems. Unfortunately, such screen¬ 
ing usually leads to the prescribing of more drugs. Instead 
of reaching for Ritalin or Prozac for kids, consider whether 
they're getting enough magnesium first. In fact, if these chil¬ 
dren were simply taken off sugar and put on magnesium, we 
would have much happier children and thus far fewer side ef¬ 
fects from powerful drugs. 

Dr. Leo Galland, author of Superimmunity for Kids, specu¬ 
lates that hyperactive children need extra magnesium due to 
their constantly high adrenaline levels. Dr. Galland recom- 
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mends 6 mg per pound of weight per day (for example, 240 mg 
for a 40-lb child). Because magnesium is hard to find in a form 
suitable for young children, he suggests 1 tbsp of magnesium 
citrate a day or 1 \ tsp of milk of magnesia a day. These are 
both laxatives in much larger doses, but in such small doses 
they supply the necessary magnesium without a laxative ef¬ 
fect. 18 If there is any concern about a laxative effect, have your 
child take several smaller doses of magnesium citrate a day 
and not take it all in one dose. 


SEROTONIN, MAGNESIUM, AND DEPRESSION 

You may be familiar with serotonin, the body's natural “feel¬ 
good” brain chemical. Magnesium is important in the serotonin 
story because it is a necessary element in the release and uptake 
of serotonin by brain cells. With proper amounts of magnesium, 
nature makes sufficient serotonin and you experience emotional 
balance. But when stress depletes magnesium, a vicious cycle 
spins out of control, and depression can occur. The body needs 
magnesium in order to release and bind adequate amounts of 
serotonin in the brain for balanced mental functioning. 

The pharmaceutical industry has focused its research for 
the treatment of depression on selective serotonin reuptake in¬ 
hibitors (SSRIs), such as Prozac, to capitalize on serotonin's 
chemical effects instead of giving serotonin what it really 
needs—magnesium. SSRIs create artificially elevated levels of 
serotonin in the body by preventing its breakdown and elimi¬ 
nation; serotonin lingers longer in the brain and theoretically 
causes mood elevation. This is what is supposed to happen, but 
everyone has a different reaction to the manipulation of their 
brain chemicals. For some people, prolonged, rising levels of 
serotonin can liberate them from a long depression. For others, 
the drug can lead to anxiety and irritability. A small but sig¬ 
nificant group can feel released from their apathy and act on 
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suicidal or homicidal thoughts. Another group of people tend 
to have flattened moods in which they can neither weep nor 
laugh, keeping them from the extremes of depression or mania 
but relegating them to a one-dimensional life. 

This was Maggie’s situation. She was on Prozac and des¬ 
perately trying to come off it because she was unable to cry or 
experience real emotions. Maggie was down to one-quarter of 
a 10 mg tablet but was afraid to stop in case her depression 
came back. She also had high blood pressure, high cholesterol, 
periodic muscle cramps, and constipation. I asked her to have 
her magnesium tested, and her cardiologist said it was normal; 
he said she didn’t need magnesium but should continue to 
take her five prescription medications to control her symp¬ 
toms. She called me when her GP thought her worsening 
muscle cramps were a major blood clot in the leg. We didn’t 
have time to ship a blood sample to the lab that performs 
red blood cell magnesium testing, so I encouraged her to take 
300 mg of magnesium twice a day and go for a Doppler scan 
to rule out blood clots. Fortunately, the scan was negative, 
so Maggie was able to avoid several more medications to treat 
blood clots, and the magnesium was already working to relieve 
her symptoms. Within a few weeks Maggie was finally off the 
last small amount of Prozac and able to laugh and cry again. 

TREATMENT FOR ANXIETY AND DEPRESSION 


DIET 

Avoid food additives, artificial sweeteners, sugar, and wheat. 
Eat a whole-foods diet—organic, if possible—and avoid pro¬ 
cessed and junk food. Also read The Yeast Connection and 
Women's Health (Crook and Dean, 2005) and IBS for Dummies 
(Dean and Wheeler, 2005) since both yeast and IBS are asso¬ 
ciated with anxiety and depression. Understanding and treating 
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these conditions under the supervision of a knowledgeable 
practitioner can enhance use of the following supplements. 

SUPPLEMENTS 

Magnesium citrate: 300 mg twice a day 
Calcium citrate: 500 mg daily 

B complex: 50-100 mg per day [derived in whole or in part 
from natural food sources) 

5-hydroxytryptamine (5-HTP): 50-100 mg half an hour before 
meals, three times a day (this is an amino acid that 
crosses the blood-brain barrier and is naturally converted 
into serotonin; it has the same action as Prozac but no 
side effects) 

St. John s wort: 300 mg standardized extract three times 
a day 

SLEEP AIDS 

Melatonin: 2-3 mg one hour before bedtime 
5-hydroxytryptamine (5-HTP): 50-200 mg half an hour before 
bedtime, on an empty stomach 
Hops, valerian, and skullcap herbal combinations: one or two 
500 mg capsules before bedtime 

STRESS RELEASE 

Exercise is excellent for treating both anxiety and depression 
(try yoga, walking, biking. Pilates, T-Tapp, and swimming), as 
are prayer, meditation, long baths, journal writing, and Emo¬ 
tional Freedom Techniques (EFT). 


Because depression can be so debilitating, even life-threatening, 
it’s understandable that doctors feel strong measures are re¬ 
quired to combat it, but these strong measures don’t always 
work. The alternative that many doctors are missing is the nu¬ 
trient connection. Magnesium deficiency is a potential cause 
for every type of depression. All treatment protocols should 
begin with adequate doses of this valuable mineral. 17 



CHAPTER FOUR 


MIGRAINES AND PAIN 


THREE THINGS YOU NEED TO KNOW ABOUT 
MAGNESIUM AND MIGRAINES 


1. Magnesium prevents platelet aggregation, which helps 
to avoid the thickened blood and tiny clots that can 
cause blood vessel spasms and the pain of a migraine. 

2. Magnesium relaxes the head and neck muscle tension 
that makes migraines worse. 

3. Magnesium, vitamin B 2 , and the herb feverfew are an 
important migraine treatment combination. 


Martha knew that a migraine was looming when the sparks 
and wavy lines appeared before her eyes. Working became im¬ 
possible, and she knew she would be looking at the loss of at 
least one day to a severe migraine attack. Medications such as 
codeine and ergotamine had not helped her over the years, in¬ 
stead making her feel 'drugged and tired after the headache fi¬ 
nally passed. And the fancy new drugs Imitrex, Depakote, and 
Midrin did nothing for her head pain but did give her chest 
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pain and make her more sick to her stomach. All Martha could 
do was lie in a darkened room with a cool cloth over her eyes, 
too nauseated to eat. This time, however, instead of trying to 
keep hydrated with lots of diet soda, as she usually did, she was 
going to drink mineral water with lemon and natural fruit 
juice. 

Martha’s daughter Mary, a nurse, had told her that aspar¬ 
tame, the sweetener in diet soda, causes headaches. Even 
though Martha loved her diet pop—she suspected that she was 
addicted to it, drinking two liters a day on average—she knew 
she had to do something to stop these headaches, both the 
daily ones and the one or two migraines a week. 

Over the next few days. Martha's skin itched and she was 
nauseated, dizzy, and depressed. She thought she was having a 
reaction to the medication she had taken for her migraine, but 
Mary told her she was going through aspartame withdrawal. 
She was also having strong cravings for her diet soda, but 
Mary insisted that she stay off it. Mary did some more research 
on aspartame and how to cope with withdrawal and brought 
her mother a bottle of magnesium citrate supplements. The 
150 mg three times a day seemed to help right away. By the 
next week, Martha’s head felt clearer; she was more alert and 
less achy. She hadn’t even realized that her joints and muscles 
had been tight and sore until she no longer had those symp¬ 
toms. To her great relief, two weeks after eliminating aspar¬ 
tame from her diet, she realized that she hadn’t had one of 
those headaches that she used to get daily. After two months of 
strictly avoiding aspartame, she still had no more headaches 
or migraines, except once after she had eaten something she 
had not known contained artificial sweetener. That convinced 
her even more that, for her, aspartame was poison. 
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ASPARTAME AND MSG: EXCITOTOXINS 

Aspartame is. in fact, an excitotoxin, one of a group of sub¬ 
stances. usually acidic amino acids, that in high amounts react 
with specialized receptors in the brain, causing destruction of 
certain types of neurons. 

A growing number of neurosurgeons and neurologists are 
convinced that excitotoxins play a critical role in the develop¬ 
ment of several neurological disorders, including migraines, 
seizures, learning disorders in children, and neurodegen- 
erative disorders such as Alzheimer’s disease, Parkinson’s dis¬ 
ease, Huntington’s disease, and amyotrophic lateral sclerosis 
(ALS). 1 Glutamate and aspartate are two powerful amino acids 
that act as neurotransmitters in the brain in very small con¬ 
centrations, but they are also commonly available in food addi¬ 
tives. Glutamate is in MSG, a flavor enhancer, and in hydrolyzed 
vegetable protein, found in hundreds of processed foods. As¬ 
partate is one of three components of aspartame (NutraSweet, 
Equal), a sugar substitute. In higher concentrations as food ad¬ 
ditives, these chemicals constantly stimulate brain cells and 
can cause them to undergo a process of cell death known as 
. excitotoxicity—the cells are excited to death. 


HYPOGLYCEMIA 

The brain becomes extremely vulnerable to excitotoxins dur¬ 
ing episodes of low blood sugar or hypoglycemia. Pound for 
pound, the brain uses more blood sugar than any other part of 
the body. Low blood sugar occurs when you are malnourished 
or even when you skip meals. It also occurs in individuals 
whose adrenal glands are depleted and can’t mount the neces¬ 
sary adrenaline response to raise blood sugar when it gets too 
low. Magnesium is responsible for balancing blood sugar. With 
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sufficient magnesium and balanced meals to prevent low blood 
sugar, you can protect yourself against headaches, attention 
deficit hyperactivity disorder, mood disorders, and even pre¬ 
menstrual tension. Supporting the brain as much as possible 
with safe nutrients and a safe environment, you may never 
need the brain-altering medications that are prescribed for 
these disorders. 

Medically, hypoglycemia occurs when blood sugar (glu¬ 
cose) drops to a low of 50 mg/dl (normal is about 80-110 
mg/dl). If you eat a highly refined diet with lots of white sugar 
and white flour, foods whose carbohydrates are rapidly ab¬ 
sorbed into the bloodstream, your blood sugar will quickly be¬ 
come elevated; when it reaches a certain maximum, insulin 
enters the bloodstream and quickly ushers the excess glucose 
into the cells of the body, causing your blood sugar to drop. The 
more sugar you eat and absorb, the more insulin is released 
and the quicker your blood sugar can fall. This abrupt drop 
causes adrenaline to be released from the adrenal glands to 
make sure that the blood sugar does not fall so low that you 
faint. When that adrenaline mobilizes the sugar stores in the 
liver to elevate your blood sugar, however, it also produces a 
fight-or-flight reaction, which may give you a sense of anxiety 
or impending doom. It may even feel like a panic attack be¬ 
cause you don’t equate your symptoms with low blood sugar. 
At this point, if you eat something to pick you up or comfort 
you, such as a candy bar or an aspartame-containing diet 
drink, or if you are exposed to other environmental toxins, your 
glucose-deprived, magnesium-deficient brain will be more vul¬ 
nerable to the effects of the excitotoxins. Many diseases of the 
nervous system are being associated with excitotoxin buildup 
in the brain, including migraines, seizures, strokes, and brain 
injury. 

If you have magnesium deficiency and regularly use aspar¬ 
tame. the toxicity is magnified and can result in headaches and 
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migraines. You can easily identify whether your headaches are 
caused by aspartame: give yourself sixty days without any as¬ 
partame and judge for yourself. And if you want to minimize 
the withdrawal effects, take 150 mg of elemental magnesium 
three or four times a day (see page 243 for more on dosages). 

Magnesium helps prevent the chain of events that causes 
cell death due to low blood sugar and exposure to other toxins 
besides excitotoxins. One of the most important neuroprotec¬ 
tants known, magnesium helps defend our cells against po¬ 
tential neurotoxins in our environment, such as pesticides, 
herbicides, food additives, solvents, and cleaning products. 2 
Drs. Michael and Mary Dan Eades, authors of Protein Power, 
state that if they had only one supplement to give their pa¬ 
tients. they would choose magnesium above all others. 3 In 
Chapter 13 we will talk more about the myriad toxins to which 
we are subjected on a daily basis, how we can avoid them, and 
how magnesium can protect us from harm. 


MIGRAINE MECHANISMS 

Twenty-five million Americans suffer from migraines. Statis¬ 
tically, women have more migraines than men, especially in 
the twenty-to-fifty-year age group. The following biochemical 
events involving low magnesium have been identified in mi¬ 
graine sufferers and may set the stage for a migraine attack. 4 

• In nonmenopausal women, estrogen rises before the 
period, causing a shift of blood magnesium into bone 
and muscles. As a result, magnesium levels in the brain 
are lowered. 

• When magnesium is low, it is unable to do its job to 
counteract the clotting action of calcium on the blood. 
Tiny blood clots are said to clog up tiny brain blood 
vessels, leading to migraines. Several other substances 
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that help create blood clots are increased when 
magnesium is too low. 

• Low brain magnesium promotes neurotransmitter 
hyperactivity and nerve excitation that can lead to 
headaches. 

Several conditions that trigger migraines are also associated 
with magnesium deficiency, including pregnancy, alcohol in¬ 
take, usage of some diuretic drugs, stress, and menstruation. 
Magnesium deficiency is related to migraines in so many ways. 

• Magnesium relaxes blood vessels and allows them to 
dilate, reducing the spasms and constrictions that can 
cause migraines. 

• Magnesium regulates the action of brain 
neurotransmitters and inflammatory substances, 
which may play a role in migraines when unbalanced. 

• Magnesium inhibits excess platelet aggregation, 
preventing the formation of tiny clots that can block 
blood vessels and cause pain. 

• Magnesium relaxes muscles and prevents the buildup 
of lactic acid, which, along with muscle tension, can 
worsen head pain. 

A group of 3,000 patients given 200 mg of magnesium daily 
had an 80 percent reduction in their migraine symptoms. 5 
This study did not have a control group, so the results could be 
questioned, but it aroused a great deal of excitement and trig¬ 
gered a flurry of research on magnesium and migraines. Much 
of that research was done by Dr. Alexander Mauskop, director 
of the New York Headache Center, working with Drs. Bella 
and Burton Altura, who have been studying migraines and 
migraine treatments for about ten years. Their research team 
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with migraine and many other types of headache and, even 
more important, that treating the deficiency alleviates the head¬ 
ache. 

Dr. Mauskop with the Drs. Altura undertook many research 
studies using sensitive magnesium ion electrodes. 6 During one 
of the first studies they found a deficiency in magnesium ions 
but not serum magnesium in migraine patients. 7 This dis¬ 
crepancy shows the lack of correlation between magnesium- 
deficient states and serum magnesium. This is because only 
1 percent of the magnesium in the body is found in the blood 
(serum). A measurement of magnesium ions, the actual work¬ 
ing magnesium, is much closer to the total amount of magne¬ 
sium in the body. 

When migraine sufferers with low magnesium ion levels 
were given intravenous magnesium, they experienced a com¬ 
plete alleviation of their symptoms, including sensitivity to 
light and sound. 8 Subsequent studies of migraine patients con¬ 
firmed a common pattern and support a role for magnesium 
deficiency in the development of headaches. 9 The researchers 
found that infusion of magnesium resulted in a rapid and sus¬ 
tained relief of acute migraine. Because of an excellent safety 
profile and low cost, they recommend oral magnesium supple¬ 
mentation for migraine sufferers at a level of 6 mg/kg/day. 10 

Patients with cluster headaches, a very severe form of re¬ 
current headache, have also been reported to have low magne¬ 
sium ion levels. Some people suffer up to twenty bouts of pain 
daily in a siege that can last for months. Another study from 
Altura, Altura, and Mauskop examined the possibility that pa¬ 
tients with cluster headaches and low magnesium ion levels 
may respond to an intravenous infusion of magnesium sulfate. 
Within fifteen minutes of an intravenous dose of magnesium, 
nine patients with cluster headaches had their acute headache 
aborted. 11 Blood ionized magnesium testing thus proves to be 
useful in elucidating the cause of cluster headaches and in 
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identifying patients who may benefit from treatment with 
magnesium, much as it does for migraines. 12 

Another research team treated eighty-one patients who suf¬ 
fered ongoing migraine headaches with 300 mg of magnesium 
twice a day. The frequency of migraines was reduced by 41.6 
percent in the magnesium group but by only 15.8 percent in a 
control group that received placebos. The number of migraine 
days and drug consumption for pain also decreased signifi¬ 
cantly in the magnesium group. High-dose oral magnesium 
appears to be effective in migraine treatment and prevention. 11 


SUPPLEMENTS FOR MIGRAINE 


Identify food allergies that may trigger migraines 
Magnesium citrate: 300 mg two or three times per day 
Calcium citrate: 500 mg once per day 
Vitamin B 2 (riboflavin): 400 mg per day 
Vitamin B complex: 50 mg per day (it is necessary to take the 
complex to prevent imbalances if you are taking large 
amounts of one B vitamin) 

Feverfew [Tanacetum parthenium ): 100 mg per day 
Stress therapies 
Regular exercise 

Aspirin has been used to treat headaches for decades. 
Magnesium-buffered aspirin, however, is preferred by 
heavy users. Could magnesium be responsible for some 
of its beneficial effects? The same question applies to 
buffered aspirin used in heart disease 


In Dr. Mauskop’s What Your Doctor May Not Tell You About Mi¬ 
graines he outlines his “triple therapy” for migraines. It in¬ 
cludes magnesium, vitamin B 2 (riboflavin), and a well-known 
migraine herb, feverfew. 
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MUSCLE PAIN AND SPASMS 

A patient came for a consultation and wanted a total body 
X-ray because she was having such severe episodes of pain— 
her whole body would go into spasm—that she thought she 
must have cancer. I asked her to try taking 300 mg of mag¬ 
nesium three times a day. Within three days she no longer had 
the spasms, and after three weeks she was free of pain. 


THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND MUSCLE PAIN 


1. Magnesium helps muscles relax. 

2. Magnesium eliminates spasms. 

3. Magnesium relaxes blood vessels in the fingers to treat 
Raynaud's syndrome. 


Although this patient did not have cancer, research has shown 
that even the pain of cancer can respond to magnesium. Can¬ 
cer sometimes metastasizes into nerve bundles located in the 
neck or lower back and may not respond to even the strongest 
analgesics such as morphine. There is a special receptor site 
called NMDA that is responsible for creating this type of nerve 
pain; magnesium helps block this receptor. In cases of severe 
pain, intravenous magnesium has shown very powerful anal¬ 
gesic effects. 14 

Muscle twitches, tics, and spasms may seem like minor ir¬ 
ritations to the onlooker, but to the person suffering, it’s like 
water torture—only instead of water slowly dripping on your 
forehead, your eye or lip or a small muscle in your leg may con¬ 
stantly jump and writhe. Muscle twitches are a sure sign of 
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magnesium deficiency. The nervous system is hyperexcitable 
and fires off small muscle groups to try to release some ten¬ 
sion. But the only way to eliminate muscle spasms and twitches 
is by relaxing the nervous system with the proper amounts of 
magnesium. 


RAYNAUD’S SYNDROME 

Sally had terrible leg cramps. During the night, her legs felt 
jumpy and twitchy and kept her awake. If she did fall asleep, 
muscle cramps in her calf would wake her up. In addition, her 
fingers began turning white, blue, or red at different times. A 
young internist diagnosed her as having Raynaud’s syndrome, 
a circulatory condition caused by the spasm of tiny arteries, 
especially in the hands and feet. 

Raynaud’s syndrome may occur suddenly or as a result of 
other chronic illnesses such as connective tissue disease, 
trauma, or pulmonary hypertension, in which cases it is called 
Raynaud’s phenomenon. Raynaud’s syndrome is seen mostly 
in young women and rarely leads to damage of the extremities. 
Cold is often the only stimulus that initiates the blood vessel 
spasms, which may last from minutes to hours. Emotional 
stress can also play a role in bringing on an attack. Besides the 
noted color changes there can be agonizing pain, especially 
when the fingers are rewarming. Symptoms of tingling, numb¬ 
ness, and burning are common. Many people who have this 
condition just put up with it. Even if they consult their doctors 
for a diagnosis, there is no safe, effective drug treatment for it 
(sometimes calcium channel blockers are used). 

Fortunately, Sally’s internist knew that magnesium is the 
most effective treatment for both muscle cramps and Ray¬ 
naud’s because it improves circulation, stops spasms, and mini¬ 
mizes stress reactions. He put her on magnesium, 300 mg 
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twice a day. and a daily multiple vitamin and mineral; after 
two months he added calcium, 500 mg twice a day. 

It took three months for the Raynaud’s to respond, but Sally 
couldn't believe how much better she felt in the meantime. The 
muscle cramps improved within a week, and symptoms that 
she had thought were just part of getting old dramatically im¬ 
proved. Her energy increased, as she was able to sleep better. 
Her bowel movements were also more regular, and she was 
much calmer than she had been in a long time. 

Nutritional recommendations for Raynaud's include liver¬ 
cleansing foods such as beets, dandelion greens, burdock root, 
and lemons, and foods rich in magnesium, including nuts, 
seeds, green vegetables, and whole grains. Foods to avoid or re¬ 
duce to lessen the symptoms of Raynaud’s syndrome include 
meat, alcohol, spices, and fatty, rich, fried, or salty foods. 

SUPPLEMENTS FOR RAYNAUD’S 


Magnesium citrate: 300 mg twice per day 
Calcium citrate: 500 mg per day 
Vitamin E as mixed tocopherols: 800 IU per day 
Evening primrose oil: 6 capsules per day 
Vitamin B 3 : 100 mg three times a day (this vitamin some¬ 
times causes the body to flush, as it increases circulation 
to the extremities) 

Quercetin (a bioflavonoid): 500 mg per day 


TOURETTESYNDROME 

Tourette syndrome was first defined in 1885 by a French 
physician. It is characterized by violent muscle contortions 
called motor tics and vocal disruptions combined with out¬ 
bursts of swearing or obscenities. The vocal tics occur in only 
5-15 percent of patients. Tourette syndrome itself was thought 
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to be a rare condition: however, the National Institutes of Health 
report that the prevalence of Tourette syndrome is substan¬ 
tially higher than previously estimated. 1 ‘ > 

The NIH also reports that Tourette syndrome is associated 
with obsessive-compulsive disorder, ADHD, and learning prob¬ 
lems in children who also have tics and rage attacks. A gene or 
genes responsible for Tourette syndrome have yet to be found. 

The muscle contortions that characterize Tourette syn¬ 
drome are increased by stress and associated with anxiety, 
depression, and sleep disorders. Since all these associated con¬ 
ditions are affected by magnesium, it only makes sense to look 
at magnesium deficiency as a possible cause. Research has de¬ 
fined the central role of magnesium deficiency in Tourette syn¬ 
drome, and this bears further investigation. If ’ 


MAGNESIUM AND EXERCISE 

When your muscles are engaged in the rapid-fire contraction 
and relaxation of physical exercise, if there is too much cal¬ 
cium (the initiator of contractions) and too little magnesium 
(the initiator of relaxation), muscle cramps and a buildup of 
lactic acid can result. Even though most athletes and coaches 
don't know it, magnesium is one of the most important nutri¬ 
ents athletes can possibly take. 

As noted earlier, cells use energy packets called ATP 
(adenosine triphosphate), which are formed under the influ¬ 
ence of magnesium. Some of the first studies showing the rela¬ 
tionship between magnesium and physical performance were 
done on animals and found that decreased exercise capacity 
can be an early sign of magnesium deficiency. When the ani¬ 
mals were given magnesium dissolved in water, their en¬ 
durance was restored. Most human studies also confirm that 
both brief and extended exercise deplete magnesium. 
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THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND EXERCISE 


1. Magnesium reduces lactic acid, which causes post¬ 
exercise pain. 

2. Magnesium is lost during exercise. 

3. Magnesium deficiency may cause sudden cardiac death 
in healthy athletes. 


One of the most amazing effects of magnesium on the neuro¬ 
muscular system is that it provides more energy, even though 
the mineral generally acts as a relaxant and not a stimulant. If 
you are magnesium-deficient, your energy level will be low be¬ 
cause you aren’t producing the necessary energy to run your 
body. When you start taking magnesium, your energy level 
goes up. Magnesium’s interactions with calcium help keep cal¬ 
cium from causing excessive muscle contraction. Excess cal¬ 
cium causes tension and tightness in all the muscles of the 
body, but when you take a balancing amount of magnesium, 
this tension releases within weeks, days, or even hours, de¬ 
pending on the underlying level of magnesium deficiency in 
your body. 

Exercise is often prescribed therapeutically for anxiety and 
depression—to burn off steam (so to speak), to increase the 
circulation, and to get adrenaline pumping. Magnesium al¬ 
lows the body to burn fuel and create energy in an efficient 
cycle during exercise that does not lead to lactic acid production 
and buildup. For some individuals who exercise excessively or 
suffer from chronic fatigue syndrome, painful amounts of lac¬ 
tic acid build up in their muscles, making exercise an unpleas¬ 
ant experience. Exercise itself places stress on your body, to 
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which your adrenal glands respond by pumping out adrena¬ 
line. 

Heavy exercisers, especially long-distance runners, can 
build up lactic acid and suffer shin splints and painful muscles, 
but they keep on running because they may be addicted to the 
adrenaline rush they get when they reach “the wall" in their 
workout. The wall feels like something you just can’t break 
through, but you keep on pushing, and suddenly you get a 
burst of adrenaline and you’re flying. That’s the power of your 
adrenal glands when pushed to the maximum. Yet that stress- 
induced high is followed by a crash when you don't repair 
the damage to your adrenal glands with good nutrition and 
restore the magnesium that was lost during exercise. 

Many studies have shown that magnesium supplementa¬ 
tion enhances the performance and endurance of long-distance 
runners, cross-country skiers, cyclists, and swimmers. It also 
reduces lactic acid buildup and postexercise cramps and pain. 
Since athletes undergo severe physical stress as well as the psy¬ 
chological drive to win, and most ingest suboptimal amounts 
of magnesium, they are vulnerable to magnesium deficiency. 17 

Years ago the coach of a Florida high school football team 
was concerned about his players’ frequent complaints of leg 
cramps, so he gave them a calcium supplement on a very hot 
day before a rigorous game. Early in the second half, eleven 
players became disoriented and had difficulty walking. Their 
speech was slurred, they complained of muscle spasms, and 
they were breathing very deeply. Within an hour, eight of the 
boys collapsed into full-blown seizures; two had repeated 
seizures. Those having the worst symptoms had been playing 
the hardest. Thirteen more players reported headaches, blurred 
vision, muscle twitching, nausea, and weakness. 18 Eventually 
all the boys recovered, but what happened to create such a 
frightening scene in this group of healthy young men? Con¬ 
sider the facts. Those that were affected had all eaten a pre- 
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game magnesium-deficient fast-food meal consisting mainly of 
carbohydrates and fats, and sodas containing phosphoric acid. 
With the increased magnesium loss from excessive sweating 
plus the calcium supplement, their magnesium stores had 
been driven dangerously low. 19 

Magnesium deficiency may also play a role in sudden car¬ 
diac death syndrome, which can affect athletes. 20 In a study of 
young, healthy, well-conditioned men, strenuous effort was re¬ 
ported to give rise to persistent magnesium deficiency and a 
related long-term increase in cholesterol, triglycerides, and 
blood sugar. This study postulates that the sudden death of 
athletes and other intensely training individuals during ex¬ 
treme exertion is triggered by the detrimental effects of persis¬ 
tent magnesium deficiency on the cardiovascular system. 21 22 


MAGNESIUM SUPPLEMENTS FOR 
EXERCISERS AND ATHLETES 


Dr. Seelig, an internationally recognized magnesium spe¬ 
cialist, recommends that athletes in training obtain at least 
6-10 mg/kg/day (or 2.7-4.5 mg/lb/day) of magnesium to help 
replace the losses from exertion, sweating, and stress. 

For a 220-lb man: 600-1,000 mg per day 
For a 150-lb woman: 400-680 mg per day 

These doses can be cut by 150 mg for people who exercise 
moderately (one to two hours a day). 



CHAPTER FIVE 


STROKES, HEAD INJURY, 
AND BRAIN SURGERY 


THREE THINGS YOU NEED TO KNOW ABOUT 
MAGNESIUM AND THE BRAIN 


1. Magnesium protects the brain from the toxic effects of 
chemicals such as food additives. 

2. Magnesium keeps calcium out of cells; when magne¬ 
sium is low, calcium rushes in, causing cell death. 

3. When blood sugar and magnesium are both low, the 
glutamate in MSG enters brain cells, causing cell death. 


Magnesium does much more than any drug to protect the 
blood circulation and the brain: 

• It's a vasodilator, opening up blood vessels. 

• It protects the endothelium, or inner layer of blood 
vessels. 

• It closes the calcium channel to excessive calcium 
influx. 
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MAGNESIUM-DEFICIENT BRAINS 

With most of the U.S. population deficient in magnesium, 1 
many Americans are at greater risk for a host of serious prob¬ 
lems. including stroke with severe poststroke complications, 
depending on the degree of magnesium deficiency; poor recov¬ 
ery from head injury with escalating neurological damage; 
neurotoxin damage from vast numbers of chemicals in our air, 
food, and water; seizure disorders; Alzheimer’s disease; and 
Parkinson’s disease. 2 These conditions are the neurological 
equivalent of heart disease. After all, both heart and brain are 
excitable tissues that give off electrical energy, and both must 
have magnesium. The complexity of the mechanisms of cen¬ 
tral nervous system hyperexcitability due to magnesium defi¬ 
ciency is only now being appreciated. 3 


HEAD INJURY AND MAGNESIUM 

Traumatic brain injury (TBI) is a major public health problem 
throughout the world. There are more than 400,000 patients 
with TBI in the United States alone. From animal studies, we 
know that brain magnesium levels fall dramatically at the site 
of injury as this mineral is depleted in a cascade of events. 4 In 
sixty-six human subjects with acute blunt head trauma, the 
greater the degree of injury, the greater the calcium-ion-to- 
magnesium-ion ratio. 

Such findings provide evidence of magnesium ion changes 
in the blood after traumatic brain injury, which could be of 
both diagnostic and prognostic value.’ Studies of both animals 
and human brain trauma victims suggest that higher mag¬ 
nesium levels are associated with a better recovery. 6 Giving 
sufficient magnesium will create a better healing outcome. 
Magnesium sulfate significantly reduces brain edema follow- 
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ing brain injury and is used to treat patients with severe TBI 
without adverse effects.' This is crucial information to give 
your doctor if your child suffers a head injury or any family 
member is involved in a motor vehicle accident. 

Ionic magnesium testing, used in research studies, makes 
the diagnosis of posttraumatic headaches much easier. Abnor¬ 
malities in magnesium ion concentration and the calcium- 
ion-to-magnesium-ion ratio were found in children with 
posttraumatic headaches, but serum magnesium levels were 
normal. s Obviously, studies using only the serum magnesium 
test would miss the diagnosis and fail to properly treat these 
patients. See Chapter 16 for a full discussion of magnesium 
testing. 

A magnesium deficit from head injury is slow to reverse. 
According to neurosurgeon Dr. Russell Blaylock, magnesium 
takes thirty minutes to get into the spinal fluid, three hours to 
reach the cortical area directly under the skull, and a full four 
to six hours for sufficient amounts of magnesium to reach 
the deep brain tissues. Experiments with Navy SEALs and 
marathon runners show that after a month of intensive train¬ 
ing. they experience magnesium deficiency and, if no supple¬ 
ments are taken, the deficiency is still present three to six 
months later. It only makes sense that if your diet is deficient 
and you're under stress, physical or emotional, you need to re¬ 
place your magnesium stores daily. 


BRAIN INJURY, ALCOHOL, AND MAGNESIUM 

Drs. Bella and Burton Altura discuss the direct cause-and- 
effect relationship between alcohol-induced headache and risk 
of brain injury and stroke in one of their numerous papers. 9 
They note that binge drinking of alcohol is associated with an 
ever-growing number of strokes and cases of sudden death, 



STROKES, HEAD INJURY, AND BRAIN SURGERY / ?? 


with alcohol causing spasm and rupture of the cerebral arter¬ 
ies. 10 In animal studies, high doses of alcohol caused a rapid 
fall in levels of magnesium ions in the brain and an elevation 
of calcium, followed by cerebral vessel spasm and rupture of 
cerebral blood vessels (stroke). 11 12 People who consume more 
than three alcoholic drinks a day can be deficient because al¬ 
cohol blocks magnesium absorption, 13 In human studies, peo¬ 
ple with mild head injury have been found to exhibit early 
deficits in magnesium ions; the greater the degree of head in¬ 
jury. the greater and more profound the deficit in magnesium 
ions, and the greater the level of calcium ions compared to 
magnesium ions. Patients with histories of alcohol abuse or in¬ 
gestion of alcohol prior to head injury exhibited greater deficits 
in magnesium ions (and higher calcium-ion-to-magnesium- 
ion ratios) and, unlike the subjects without alcohol, remained 
in the hospital at least several days longer. Data on 105 men 
and women with different types of stroke indicate that, on av¬ 
erage, a 20 percent deficit in magnesium ions is seen, while 
serum magnesium is usually normal. 14 

As pointed out many times previously and also in Chap¬ 
ter 16, serum magnesium is a highly inaccurate measurement 
of the body’s magnesium because only 1 percent of the mag¬ 
nesium in the body resides in the blood. The Alturas also re¬ 
port that in other human studies, it has been shown that the 
migraines, headache, dizziness, and hangover that accompany 
alcohol ingestion are associated with rapid deficits in magne¬ 
sium ion levels but not in serum magnesium, which obscures 
the diagnosis if only serum magnesium is measured. And 
since magnesium is necessary to regulate calcium, its defi¬ 
ciency creates calcium-induced vascular spasms and path¬ 
ology. 1 ’ Alcohol-associated headaches can be treated with 
intravenous administration of magnesium sulfate. 16 Premen¬ 
strual tension headache and its exacerbation by alcohol in 
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women is also accompanied by deficits in magnesium ions and 
elevation in the calcium-ion-to-magnesium-ion ratio, and can 
be corrected by intravenous magnesium sulfate. 


STROKE 

A burst or clot-blocked blood vessel in the brain is all it takes to 
cause a stroke. The damage in so confined a space destroys criti¬ 
cal brain functions. Stroke is said to be caused by hypertension, 
atherosclerosis, and diabetic complications—all of which are 
associated with low magnesium. Keeping blood vessels strong, 
preventing blood from clotting inappropriately, and even heal¬ 
ing stroke-damaged areas are all within the scope of the mira¬ 
cle of magnesium. 

Stroke has devastated the lives of 4.6 million Americans 
and 15 million people worldwide. Each year about 700,()()() 
new strokes occur, along with 100,000 recurrences—and 
statisticians say that the incidence of stroke is on the rise. 

What evidence is there of the importance of magnesium in 
stroke? All deaths due to stroke among Taiwan residents 
(17,133 cases) from 1989 through 1993 were compared with 
deaths from other causes (17,133 controls). It was determined 
that the higher the magnesium levels in drinking water used 
by the Taiwan residents, the lower the incidence of stroke. 1 ' 

Animal experiments show that intravenous magnesium 
can prevent alcohol-induced hemorrhagic stroke and the sub¬ 
sequent fall in brain magnesium ion level as well as other 
metabolic factors. 18 Recent data indicate that alcohol-induced 
cellular loss of magnesium ions is associated with cellular cal¬ 
cium overload and generation of free radicals; however, pre¬ 
treatment with vitamin E can also prevent alcohol-induced 
vascular injury and pathology in the brain. 19 (Learn more 
about free radicals on pages 199-201.) 
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W hat about humans? Can they benefit from IV magne¬ 
sium for reversing symptoms of stroke? I interviewed Dan 
Haley, a former New York assemblyman, on this topic. Dan has 
spent over a decade researching alternative healing modalities 
and wrote a book called Politics in Healing (2000). When Dan 
suffered a stroke that paralyzed his entire left side in August 
2004. one of his many connections advised him to immedi¬ 
ately see a doctor in Washington, D.C., who offers IV magne¬ 
sium and oxygen for this condition. Dan had already seen 
some improvement with several acupuncture treatments and 
could move his left hand, but his doctor had to go to China, so 
Dan went in the other direction, to Washington. Within ten 
days of receiving these daily treatments as an outpatient, Dan 
was walking and had full use of his left arm. 20 

Dr. Bruce Rind is Dan’s Washington doctor. He and Dr. 
Sean Dalton developed the RELOX procedure for stroke, which 
consists of an intravenous vitamin mineral solution, with a 
heavy emphasis on magnesium, and the simultaneous applica¬ 
tion of oxygen by mask. In Dan’s case, Dr. Rind added hour-long 
sessions in a hyperbaric oxygen chamber to further enhance 
the delivery of oxygen to the brain. 

Drs. Dalton and Rind presented their RELOX protocol at 
the Neuroscience 2005 Conference in Washington, in Novem¬ 
ber. The conference was attended by 30,000 people and hon¬ 
ored with a keynote address by the Dalai Lama. In their talk, 
“Stroke Rehabilitation: An Investigation of Clinical and Neu¬ 
rological Recovery with a Nutrient-Oxygen Intervention," the 
doctors pointed out that there has been little research focused 
on the potential of cost-effective nutriceutical-biologic inter¬ 
ventions to improve/restore clinical and neurological function 
in subacute-chronic stroke patients who are functioning with 
paralysis and no hope of cure. They told the audience that the 
RELOX procedure has been administered to a patient popula- 
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tion of over 200 who have suffered the aftereffects of stroke 
from periods ranging from a few days to twenty-plus years. 

Their results have been nothing less than miraculous. Pa¬ 
tients with mild to moderate impairment experienced “moder¬ 
ate to significant, relatively sustained clinical recovery of 
cognitive, motor, and sensory functions after three 40-minute 
treatments with no significant adverse effects.” SPECT scans of 
these patients suggested “cerebral functional volume recovery 
correlated with CBF (cerebral blood flow) and metabolic in¬ 
creases.” 

Contrary to most medical opinion. Drs. Rind and Dalton are 
proving that the area of stroke damage “may represent rela¬ 
tively viable, functionally depressed, albeit potentially salvage¬ 
able regions for a more extended period following stroke or 
other cerebral insult than heretofore estimated." 

The good doctors know this to be a real possibility because 
their procedure has helped the majority of patients treated. 
They remark, “Given the potentially remarkable personal, so¬ 
cial, and economic benefits for patients and society, further in¬ 
vestigation of the RELOX Procedure's clinical and neurological 
efficacy, safety, and mechanisms of action is warranted.” 

Drs. Rind and Dalton plan a pilot study of chronic stroke 
patients involving acute-subacute stroke, cerebral palsy, and 
traumatic brain injured patients. You can find their contact in¬ 
formation in the Resources section. 


BRAIN SURGERY AND MAGNESIUM 

During and after brain surgery, magnesium’s many attributes 
come into play by preventing stroke, keeping calcium from en¬ 
tering damaged cells, and decreasing the incidence of seizure 
and spasm. These favorable effects have all been proven un¬ 
equivocally in animal studies, but clinical experience in the 
neurosurgical operating room also proves its efficacy as lives 
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are being saved. Many surgeons make it standard procedure to 
administer intravenous magnesium to all their surgical pa¬ 
tients before an operation. Dr. Bernard Horn, a general sur¬ 
geon in California, has given intravenous magnesium sulfate 
to more than 8,000 patients over a fifteen-year period. Dr. 
Horn reports that blood pressures as high as 200 over 150 
would normalize before surgery. 21 

Intravenous magnesium sulfate also acts as a general 
anesthetic so that during surgery the dose of other chemical 
anesthetics can be safely reduced. Using intravenous magne¬ 
sium also results in lower postoperative pain scores, less pain 
medication needed in the twenty-four hours after surgery, and 
less postoperative nausea and vomiting. Magnesium sulfate is 
therefore a safe and cost-effective addition to such general 
anesthetics as propofol, remifentanil, and mivacurium. 22 

THREE THINGS YOU NEED TO KNOW ABOUT 
MAGNESIUM AND BRAIN SURGERY 


1. Good neurosurgeons give magnesium to all their surgi¬ 
cal patients. 

2. Magnesium helps the brain recover from brain surgery. 

3. Magnesium can prevent post-surgical strokes or make 
them less damaging. 


Decades of research show that withdrawal of magnesium 
from cerebral arteries causes them to spasm, whereas elevated 
magnesium produces relaxation. 23 ' 24 25 Animal studies show 
that when there is normal or elevated magnesium in the brain, 
the damage caused by stroke is reduced and the neurological 
deficit is lessened. This is because magnesium blocks calcium 
from flooding the cells and causing injury. Further research in¬ 
dicates that the area of the brain damaged by stroke contains 
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injured neurons that remain hyperactive for several hours 
after the stroke has occurred. 26 These cells are frantically strug¬ 
gling to survive and need even more oxygen, glucose, and mag¬ 
nesium than normal. In addition, when these vital nutrients 
are deficient, those neurons become especially vulnerable to 
the damaging effects of excitotoxins that rush in to fill the void 
left by escaping nutrients. Hospitalized patients commonly 
have low magnesium levels, which means that neurons are 
even less likely to survive. According to one researcher, a state 
of severe magnesium deficiency alone is enough for rats to de¬ 
velop widespread injury to their brains, affecting key brain 
functions. 2 " 

A study of stroke patients in New York highlights the ab¬ 
solute requirement for magnesium intervention in the ER. 
Ninety-eight patients admitted to the emergency rooms of 
three hospitals with a diagnosis of stroke exhibited early and 
significant deficits in magnesium ions as measured with a sen¬ 
sitive ion-selective electrode. The stroke patients also demon¬ 
strated a high calcium-ion-to-magnesium-ion ratio, signs of 
increased vascular tone, and cerebral vessel spasm. 26 


MAGNESIUM AND SEIZURES 

The brain is in a state of constant electrical activity. Brain cells 
are either stimulating or suppressing activity in a delicate 
push-and-pull balance. These cells are controlled by switches: 
some switches are turned on and some are turned off by neuro- 
transmitters. The action of these neurotransmitters could not 
take place without calcium, magnesium, and zinc, which play 
various roles in the response of the nerve cells to electrical 
stimulation. 

Brain cells altered by trauma, chemicals, or severe stress 
can be permanently switched on and fire excessively. Repeated 
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tiring in many nerve cells may result in seizures. Magnesium 
raises the threshold for seizures, reducing the chance of them 
developing at all. Conversely, experimental studies have shown 
that low magnesium in the body makes seizures more likely to 
occur.^ 

Magnesium sulfate for the treatment of seizures and hyper¬ 
tension in pregnancy is safe and effective and universally ac¬ 
cepted. Unfortunately, large clinical trials using magnesium 
for other types of seizures and epilepsy has not been forth¬ 
coming. However, oral magnesium is used as an adjunct to 
antiepileptic medication by many practitioners. 



CHAPTER SIX 


CHOLESTEROL AND HYPERTENSION 


igh cholesterol and hypertension are two conditions that 
plague Americans in epidemic proportions, and they ap¬ 
pear to be the initial insults that lead to heart problems 
over time. But surprisingly, the real story behind both condi¬ 
tions could be a lack of magnesium. 


CHOLESTEROL 

There are several types of cholesterol with different functions; 
some of these types we label “good” and some “bad.” High- 
density lipoprotein, HDL, is generally considered to be benefi¬ 
cial to the body; it helps remove cholesterol from blood vessel 
walls and the blood itself, bringing it to the liver for processing 
and excretion. Low-density lipoprotein, LDL, is harmful to the 
body because it carries cholesterol into the bloodstream, pro¬ 
moting the buildup of cholesterol plaque on the arterial walls. 
Very-low-density lipoproteins, VLDLs, are made into LDLs and 
therefore are harmful. 

All of these cholesterols are normally found in the body. 
What's not normal is the high amounts of oxidized cholesterol 
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(cholesterol abnormally bound with oxygen) that we eat in 
processed foods, fast foods, and fried foods. In addition, chlo¬ 
rine. fluoride in water, pesticides, and other environmental 
pollutants can also oxidize cholesterol in the body. It is this ox¬ 
idized cholesterol that researchers are concerned about when 
it comes to heart disease. 1 

Regular use of antioxidants such as magnesium, vita¬ 
min E. vitamin A, vitamin C, and green tea can lower oxidized 
cholesterol levels. There is compelling evidence that magne¬ 
sium therapy reduces cholesterol levels, 2 3 4 even when there is 
a genetic risk factor present for hypercholesterolemia. 5 

Unfortunately, there are no visible physical symptoms of 
high cholesterol beyond the associated signs of a bad diet, 
sedentary lifestyle, smoking, alcohol intake, and stress. You 
have to find it on a blood test. A poor diet with a high intake of 
saturated and polyunsaturated fats, hydrogenated oils, fried 
foods, meat, sugar, coffee, and alcohol will elevate cholesterol 
levels, especially when a person lacks fiber from whole grains 
and vegetables. Add a sedentary lifestyle with weight gain, and 
cholesterol increases. 

The very diet that promotes elevated cholesterol also 
causes magnesium deficiency. Unfortunately, many doctors do 
not have the time or inclination to educate patients about cor¬ 
rect eating habits that could reduce their cholesterol; instead 
they rely on medication to treat the problem. To be fair, many 
patients don’t have the inclination to comply even if their doc¬ 
tor recommends a change in diet, exercise, and weight loss. 
Adding magnesium supplementation to lifestyle changes, how¬ 
ever, gives patients more dramatic improvement, making com¬ 
pliance easier. 

Many of us have been conditioned to believe that elevated 
cholesterol is the only cause of heart disease; that is why mar¬ 
keters have been so successful in getting us to replace satu¬ 
rated fat such as butter with hydrogenated vegetable oils. Yet 
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epidemiologists and dental anthropologists proved long ago 
that various world cultures that ate high-cholesterol diets for 
thousands of years (including meat, lard, cream, butter, and 
eggs) suffered very little, if any, heart disease. h Almost all the 
long-lived, healthy communities where degenerative disease 
and heart disease were unknown included significant amounts 
of natural, unprocessed meat or dairy in their diets. And it 
is also clear that once a country is exposed to refined and 
processed food, or “altered" meat and “altered" dairy, health 
declines in a number of ways.' 8 9 Hydrogenated oils are unsat¬ 
urated oils and for that reason were thought to be healthier 
than saturated fats such as butter. But the processing of liquid 
vegetable oil by heat, pressure, and chemicals to change it into 
a solid fat creates an unhealthy synthetic product called a 
trans fatty acid (as opposed to the natural cis fatty acid). 


A major disadvantage of low-fat products is that they often 
contain extra sugar in order to capture the taste buds. Even 
worse is aspartame, a synthetic sweetener with a daunting 
list of side effects to its name. To maintain your health, avoid 
both. 


Only in the late 1990s did research show that these highly re¬ 
fined hydrogenated oils themselves promote atherosclerotic 
plaque much more than butter. In fact, some scientists say that 
the rise of heart attacks, and heart disease in general, can be 
traced back to the late 1930s, when hydrogenated oils were 
first introduced. We now know that trans fatty acids cause ar¬ 
terial damage as well as cancer. Be sure to read labels to avoid 
this substance. 
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WHAT CHOLESTEROL DOES 

Not just adults but every schoolchild has been conditioned to 
believe that cholesterol is the bad guy in heart disease. But did 
you know that without cholesterol we wouldn’t be able to have 
sex. couldn’t procreate, and would become extinct? That’s sim¬ 
ply because sex hormones and stress hormones are made from 
cholesterol. It’s also necessary to create cell membranes and 
coat nerves with a protective fatty insulation that makes up 
about 60-80 percent of our brain tissue. Cholesterol is also es¬ 
sential for proper food digestion and fat absorption because it 
produces bile salts. Moreover, if you didn’t have cholesterol, 
your bones would turn to mush because you couldn’t make vi¬ 
tamin D from sunlight and wouldn’t be able to absorb calcium. 

If cholesterol is so crucial to life, why are we trying so des¬ 
perately to get rid of it? In fact, our body thinks cholesterol is so 
important that the liver makes about 1,000 mg of cholesterol 
a day; if we try to lower our cholesterol too much with drugs, 
the liver merely gears up production. Normally, the liver pro¬ 
duces about 8 5 percent of the cholesterol measured on a blood 
test. The other 15 percent comes from our diet. 

WHEN CHOLESTEROL BECAME THE BAD GUY 

In 1913, two Russian researchers fed large amounts of choles¬ 
terol to a group of hungry rabbits. When they saw yellow 
gunk clogging the rabbits’ arteries, they leapt to the conclu¬ 
sion that cholesterol must be responsible for coronary artery 
disease. 10 

Robert Ford, as long ago as 1969, called the cholesterol 
theory of heart disease a tragic blunder. 11 In a book called Stale 
Food vs. Fresh Food, he gave us some important information 
about the Russian experiment that had been overlooked. He 
wrote, “Their finding was one of those unfortunate half-truths 



88 \ THE MAGNESIUM MIRACLE 


which only served to mislead.” In his commonsense way of 
looking at the cholesterol theory of heart disease, Ford said, “It 
is absurd to say that something we are largely made of would 
be harmful for us to eat.” 

Ford explained that dietary cholesterol is harmful only if it 
is stale or rancid. When he read the original article by the Rus¬ 
sians he was amazed to discover that they had fed their rabbits 
“pure crystalline cholesterol dissolved in vegetable oil" to pro¬ 
duce the cholesterol buildup in arteries. They didn’t stop to 
think that crystalline cholesterol is not something the body 
can use but is “an unnatural stale substance now known as 
oxycholesterol, which is not found in fresh food or in the 
healthy human body.” Ford said the cholesterol theory is un¬ 
true and has served to deceive us by delaying discovery of the 
true causes and cures. 

Udo Erasmus wrote an enlightening book about fats and 
oils called Fats That Heal, Fats That Kill From his decades-long 
research he concludes, “The cholesterol scare is big business 
for doctors, laboratories, and drug companies. It is also a pow¬ 
erful marketing gimmick for vegetable oil and margarine man¬ 
ufacturers. In the end, cholesterol will be exonerated from its 
role as primary villain in cardiovascular disease. The accusing 
finger points at ‘experts’ who concocted the cholesterol theory 
to drum up business by spreading fear." 12 

THE DRUG TREATMENT OF CHOLESTEROL 

Statins are a group of powerful drugs that block a specific en¬ 
zyme in the liver that helps make cholesterol. When that en¬ 
zyme is blocked, cholesterol levels are lowered. That enzyme, 
however, does much more in the body than just make choles¬ 
terol, so when it is suppressed by statins there are far-ranging 
consequences. 

One major side effect that medicine acknowledges is ele¬ 
vated liver enzymes. Because statins work on liver enzymes, 
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they can disrupt liver function. If you take statins, you must 
have regular blood tests to look for liver damage; stopping 
statins if your liver is damaged usually reverses the problem. 

Another acknowledged side effect, statin myopathy, is an 
iatrogenic (doctor-induced) condition that damages muscles 
and is entirely related to statin intake. Statins cause a kind of 
muscle cell destruction called rhabdomyolysis, leading to mus¬ 
cle pain and tenderness. Myoglobin is a muscle protein that is 
released into the bloodstream and can be measured as a sign of 
statin myopathy. Interestingly, about 40 percent of the magne¬ 
sium in the body is found in muscles, and magnesium is the 
mineral component of myosin (a large protein that forms 
skeletal muscle). So when muscle is destroyed, magnesium is 
lost from its storage site. 

An unacknowledged side effect of statins is that they in¬ 
hibit the production of coenzyme Q 10 , which is a fat-soluble 
antioxidant found in large amounts in mitochondria. Mito¬ 
chondria are the principle powerhouse of cells, where all the 
energy in the body is produced. You’ve already read about 
magnesium being necessary for the formation of ATP; it is in 
the mitochondria where this activity occurs. When the activity 
of mitochondria is damaged, as it is by statins, more than the 
energy of the body is diminished. Lowered levels of coenzyme 
Q 10 may be the cause of the muscle damage called myopathy 
and also produces neuropathy (damage to nerves), memory 
decline including global amnesia, and cardiomyopathy (de¬ 
struction of heart muscle). 

Treatment of statin side effects includes high doses of 
coenzyme Q ]0 , 100 mg twice daily. However, what might work 
even better is to use magnesium as your first line of treatment 
for elevated cholesterol so you don’t have to touch statin drugs 
at all. 
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MAGNESIUM ACTS LIKE A NATURAL STATIN 

A well-known magnesium proponent, Mildred Seeling. M.D., 
just before she died in 2004, wrote a fascinating paper with 
Andrea Rosanoff, Ph.D., showing that magnesium acts by the 
same mechanisms as statin drugs to lower cholesterol. 15 

Every metabolic activity in the body depends on enzymes. 
Making cholesterol, for example, requires a specific enzyme 
called HMG-CoA reductase. As it turns out, magnesium slows 
down this enzymatic reaction when it is present in sufficient 
quantities. HMG-CoA reductase is the same enzyme that statin 
drugs target and inhibit. The mechanisms are nearly the same; 
however, magnesium is the natural way that the body has 
evolved to control cholesterol when it reaches a certain level, 
whereas statin drugs are used to destroy the whole pro¬ 
cess. This means that if sufficient magnesium is present in the 
body, cholesterol will be limited to its necessary functions—the 
production of hormones and the maintenance of membranes— 
and will not be produced in excess. 

It’s only in our present-day circumstances of magnesium- 
deficient soil, little magnesium in processed foods, and excessive 
intake of calcium and calcium-rich foods without supplemen¬ 
tation of magnesium that cholesterol has become elevated in 
the population. If there is not enough magnesium to limit the 
activity of the cholesterol-converting enzyme, we are bound to 
make more cholesterol than is needed. 

The magnesium/cholesterol story gets even better. Mag¬ 
nesium is responsible for several other lipid-altering func¬ 
tions that are not even shared by statin drugs. Magnesium 
is necessary for the activity of an enzyme that lowers LDL, 
the “bad” cholesterol; it also lowers triglycerides and raises 
the “good” cholesterol, HDL. Another magnesium-dependent 
enzyme converts omega-3 and omega-6 essential fatty acids 
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into prostaglandins, which are necessary for heart and overall 
health. 

Seelig and Rosanoff conclude their paper by saying that it 
is well accepted that magnesium is a natural calcium channel 
blocker, and now we know it also acts like a natural statin. In 
their book The Magnesium Factor, Seelig and Rosanoff reported 
that eighteen human studies verified that magnesium supple¬ 
ments can have an extremely beneficial effect on lipids. In 
these studies, total cholesterol levels were reduced by 6 to 2 3 
percent: LDL (bad) cholesterol were lowered by 10 to 18 per¬ 
cent: tryglycerides fell by 10 to 42 percent: and HDL (good) 
cholesterol rose by 4 to 11 percent. Furthermore, the studies 
showed that low magnesium levels are associated with higher 
levels of “bad’' cholesterol and and high magnesium levels in¬ 
dicate an increase in “good” cholesterol. 

NORMAL LIPID VALUES 


Cholesterol: 180-220 mg/dl 
HDL cholesterol: greater than 45 mg/dl 
LDL cholesterol: less than 130 mg/dl 
VLDL cholesterol: less than 35 mg/dl 
Total-cholesterol-to-HDL ratio: in men the optimal ratio is 
less than 3.43 (average 4.971; in women the optimal ratio 
is less than 3.27 (average 4.44) 


THE LINK BETWEEN OXIDIZED CHOLESTEROL AND HOMOCYSTEINE 

When Russian researchers showed that oxidized cholesterol 
causes blocked arteries, instead of learning from that message 
that oxidized cholesterol might be the problem, everyone as¬ 
sumed all cholesterol was bad. One process that produces oxi¬ 
dized cholesterol in the body is described by Dr. Kilmer McCully. 
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He was the first researcher, back in 1969, to identify a condi¬ 
tion of increased levels of an amino acid, homocysteine, in the 
urine of patients with heart disease, which could be reversed 
with certain nutrients. 14 ' 15 

Homocysteine is a normal by-product of protein diges¬ 
tion, which in elevated amounts causes the oxidization of 
cholesterol—and it is oxidized cholesterol that damages blood 
vessels. For certain individuals who lack specific enzymes for 
protein digestion, homocysteine can become a real problem. 

A healthy level of homocysteine is below 12 pmol/L. Ho¬ 
mocysteine levels greater than 12 pmol/L are considered high, 
and when homocysteine is elevated in the cell, magnesium 
measures low. Twenty to 40 percent of the general population 
have elevated levels of homocysteine. Individuals with high 
levels have almost four times the risk of suffering a heart at¬ 
tack compared to people with normal levels. !h Elevated homo¬ 
cysteine is high on the list of risk factors for heart disease and 
serves as an even stronger marker than high cholesterol for 
heart disease and blood clotting disorders. 1 ' 1K 

The more relevant marker may be low magnesium since 
the major enzymes involved in homocysteine metabolism are 
magnesium-dependent. 19 McCully blames too much protein in 
the diet for elevated homocysteine. However, when magne¬ 
sium, vitamin B 6 , vitamin B ]2 , and folic acid are deficient, the 
body is not able to properly digest protein. The B vitamins were 
readily available in the typical diet a hundred years ago; now 
that they’re absent from the diet, homocysteine becomes ele¬ 
vated and heart disease results. 

When these metabolic nutrients are reintroduced through 
diet or supplements, the high homocysteine levels are reversed 
and the symptoms of heart disease diminish. Ongoing re¬ 
search confirms that B 6 , B ]2 , and folic acid together with mag¬ 
nesium are necessary to prevent blood vessel damage induced 
by high levels of homocysteine in the blood. 20 In short, the sue- 
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cessful treatment of homocysteinuria relies on dietary changes 
that include B vitamins and magnesium. 21 ' 22 ' 23 However, mag¬ 
nesium is often left out of the prescription for homocysteinuria 
in favor of the B vitamins—a common but serious error on the 
part of conventional medicine. 

It must be remembered that high homocysteine is also a 
marker for all causes of mortality, which underscores that a 
deficiency in essential nutrients has a far-reaching effect on 
the body far beyond heart disease. 24 


HYPERTENSION 

Hypertension is an elevation of blood pressure suffered by 
more than 50 million Americans. Most often, hypertension is 
diagnosed during a routine physical exam. It presents no dis¬ 
tinguishing signs or symptoms unless the condition is very ad¬ 
vanced. in which case headache, dizziness, and blurred vision 
can occur. 

Normal blood pressure is a range: 100-140 over 60-90. 
Systolic pressure is the first number and relates to the pump 
pressure that the heart muscle creates to push blood into the 
arteries. Diastolic pressure is the second number and is the 
pressure that the arteries maintain when the heart is relaxed, 
between heartbeats, to keep the arteries open. 

Hypertension is either primary or secondary. Primary hy¬ 
pertension is said to have no single cause and occurs in 90 per¬ 
cent of all hypertensive patients. Secondary hypertension is 
secondary to another disease. Causes of primary hypertension 
include high cholesterol, family history, obesity, diet, smoking, 
stress, and excessive salt intake—but one major cause that is 
overlooked is magnesium deficiency. 

The necessity to keep blood pressure as low as possible may 
be another myth of modern medicine, just like cholesterol. In 
the past decade the value for high blood pressure has been low- 
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ered to the point that a majority of Americans fall in what's 
now called a prehypertensive category When people are told 
they are prehypertensive, they don’t hear the “pre-" part they 
just hear “hypertensive." and it scares them—sometimes 
enough to elevate their blood pressure, much like in what's 
called white-coat syndrome. This syndrome has your heart 
beating faster and your blood pressure rising because you are 
afraid your doctor will tell you that your blood pressure is ele¬ 
vated. Normal at home but high in the doctor’s office is white¬ 
coat syndrome, not hypertension. 

Certainly, high blood pressure is to be avoided, but these 
new values for normal blood pressure make it appear that al¬ 
most everyone is susceptible to high blood pressure and should 
be on drugs. With the elderly and their slightly rigid blood ves¬ 
sels. a somewhat elevated blood pressure may be necessary to 
keep blood pumping to their head and extremities—and at¬ 
tempting to achieve a lower blood pressure in such individuals 
may perhaps cause dizziness and falls that could otherwise 
be prevented. A much more expedient solution is weight loss, 
exercise, stress reduction, and magnesium to prevent hyper¬ 
tension. 

DRUGS FOR BLOOD PRESSURE 

Diuretics are the first drugs on the recipe list for high blood 
pressure. These drugs help flush water from the body accord¬ 
ing to the theory that if there is less salt and water in your 
bloodstream, then there is less pressure on your blood vessels. 
But how is a doctor supposed to know if a patient has too 
much water in the bloodstream without doing complicated 
tests? And if you get rid of too much water, doesn’t that make 
you dehydrated, thicken your blood, and make you susceptible 
to clotting-related conditions such as strokes and deep-vein 
thromboses? 

Dr. Batmanghelidj. in his book Your Body’s Many Cries 
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for Water, says that dehydration causes high blood pressure. 25 
W hen the body is even slightly dehydrated, it attempts to hold on 
to whatever water it can by constricting blood vessels through¬ 
out the body. You sweat less and lose less moisture when you 
breathe—but constricted blood vessels mean increased blood 
pressure. 

Dehydration is very common; most people don’t drink 
enough water anyway, so why squeeze out more with a di¬ 
uretic? W’hen patients are prescribed diuretics, they are warned 
that the most common side effect is a deficiency of potassium, 
which spills out in the urine. To prevent it, they are advised to 
eat bananas and oranges or take potassium pills. What they 
are not told is that magnesium is drained out along with potas¬ 
sium. Recall that magnesium deficiency leads to blood vessels 
that are less relaxed and more susceptible to spasm and tension, 
a precursor to hypertension; thus the very treatment for hy¬ 
pertension worsens the problem. 26 (Ironically, replacing potas¬ 
sium doesn’t help patients who are also magnesium-deficient, 
because the body is unable to deliver potassium to the cells 
without sufficient magnesium. Even the so-called potassium¬ 
sparing diuretics still commonly deplete other minerals, in¬ 
cluding magnesium.) 27 The common side effects of diuretics 
include weakness, muscle cramps, joint pain, and irregular 
heartbeat. They are also symptoms of magnesium deficiency. 
Proper testing for red blood cell magnesium should be a rou¬ 
tine procedure when you are taking diuretics, but it currently 
is not. 

DIURETICS DRY OUT THE BRAIN 

A journal case study reported that an elderly woman’s serum 
magnesium level became depleted due to a diuretic she was 
taking for hypertension. 28 She was admitted to the hospital 
with severe weakness and developed an overt psychosis with 
paranoid delusions. Fortunately, her magnesium deficiency 
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was identified, and following large intravenous doses of mag¬ 
nesium, her symptoms disappeared within twenty-four hours. 
However, she was unable to discontinue magnesium therapy 
without a recurrence of her symptoms as long as she was tak¬ 
ing the diuretic. No other abnormalities were found to explain 
her condition. People who are prescribed diuretics should check 
with their doctor about taking at least 600 mg a day of supple¬ 
mental magnesium in divided doses. In that way, many of the 
side effects of diuretics can be avoided. 

THE BLOOD PRESSURE RECIPE 

If blood pressure is not controlled with diuretics, the next 
choice may be ACE inhibitors, calcium channel blockers, anti- 
adrenergic drugs, or vasodilators. The treatment of high blood 
pressure by an internist friend provides a good example of 
“recipe medicine." I arrived early for an interview with my 
doctor friend and he invited me to sit in on an appointment 
with a very stressed, overweight newspaper reporter who was 
suffering from intractable high blood pressure in spite of being 
on a total of four different blood pressure medications. The pa¬ 
tient said he was becoming depressed and was very concerned 
about his blood pressure. I recognized that the medications he 
was on could cause depression, as could the stress of having a 
case of high blood pressure that does not respond to treat¬ 
ment. But I also asked about impotence, suspecting this side ef¬ 
fect of his drugs as a possible cause of his depression. He said 
he had been suffering impotence since going on the medica¬ 
tions but had attributed it to stress. 

As I noted earlier, the patient was overweight. When I 
asked about diet, the doctor admitted that he hadn’t offered 
specific diet advice to the patient but did tell him to try to lose 
weight. I also mentioned the usefulness of magnesium as a 
mineral that excels as a natural antihypertensive, muscle re¬ 
laxant. antianxiety remedy, and sleep aid. The doctor said that 
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if the four different types of antihypertensive drugs don’t help 
a patient, he will add magnesium, and it always works. Only 
professional courtesy kept me from shouting, “Why not pre¬ 
scribe the magnesium first, before all the other drugs with 
their nasty side effects?" 

Fortunately, a growing number of internists and cardiolo¬ 
gists know that magnesium is a physiological necessity and a 
pharmacological treasure to use before drug intervention. 
They call magnesium the ideal drug: it is safe, cheap, and sim¬ 
ple to use. with a wide therapeutic range, a short half-life, and 
little or no tendency toward drug interactions. 29 

WEIGHT LOSS DROPS BLOOD PRESSURE 

Long before drugs are introduced, diet should be the first treat¬ 
ment of choice for hypertension. Research shows a direct rela¬ 
tionship between the amount of magnesium in the diet and 
the ability to avoid high blood pressure. 30 The Alturas first 
demonstrated that diets deficient in magnesium will produce 
hypertension in experimental animals. 31 Diet may lower the 
blood pressure successfully due to a combination of weight 
loss and increased intake of the vitamin and mineral cofactors 
necessary in blood pressure control. For example, increased 
levels of minerals such as potassium and magnesium in the 
diet have a suppressive effect on calcium-regulating hormones, 
which influence blood pressure. 32 The arterial blood pressure 
appears to go up as the levels of magnesium ions and serum 
magnesium go down. 33 

Weight loss is given only a passing mention in most clinical 
textbooks on blood pressure. The authors in these texts admit 
that if you can get a person to lose weight, then his or her 
blood pressure will usually go down. Every study that’s been 
done on this subject reports this association. However, most 
doctors say that because they have little success with helping 
their patients lose weight, they often offer medications as the 
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first line of treatment. Doctors have two strikes against them 
when it comes to weight loss: they receive no training in 
weight loss management in medical school, and health insur¬ 
ance does not pay for nutritional counseling or prevention of 
disease—it pays only when there is a disease code. 

Note: Some forms of severe high blood pressure are heredi¬ 
tary or due to kidney disease and do require medication. Also, 
if the arteries in the body are damaged from long-term athero¬ 
sclerotic injury and scarring, unfortunately they may no longer 
respond to magnesium and you may require medications to 
keep your blood pressure under control. 

For information on magnesium supplements for hyperten¬ 
sion, see “Supplements for Heart Disease" on pages 11 5-116. 



CHAPTER SEVEN 


MAGNESIUM AND HEART DISEASE 


THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND HEART DISEASE 


1. Magnesium prevents muscle spasms of the heart blood 
vessels, which can lead to heart attack. 

2. Magnesium prevents muscle spasms of the peripheral 
blood vessels, which can lead to high blood pressure. 

3. Magnesium prevents calcium buildup in cholesterol 
plaque in arteries, which leads to clogged arteries. 


Annette was tired of people’s shocked reaction when they 
learned that she was recovering from a heart attack. She knew 
that the common image of heart disease was that it afflicted 
aggressive, overweight men who smoked and ate too much. 
Annette, on the other hand, was slim, reserved, and a vege¬ 
tarian who ate a low-fat diet. She chuckled when friends tried 
to tell her about the Dr. Dean Ornish vegetarian diet for revers¬ 
ing heart disease, because she’d lived according to that diet. 

She was only fifty-six, a nonsmoker, with exemplary cho- 
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lesterol levels, but she did have elevated blood pressure, her 
only risk factor. And, as she was told by her doctor, because of 
her blood pressure, she had had a mild heart attack. Now she 
suffered from daily palpitations and was on several medica¬ 
tions that seemed to drain her energy more with every passing 
day She was also simply too afraid to exert herself for fear of 
bringing on another heart attack. 

Annette was becoming an invalid, and at her next ap¬ 
pointment her cardiologist was shocked at her worn-out ap¬ 
pearance. He decided to run some blood tests and was urged by 
a student doctor to order a red blood cell magnesium test. The 
results of that test were so low that his nurse immediately 
called Annette to come in. saying the doctor had found some¬ 
thing that would help her feel better. Annette was prescribed a 
magnesium preparation that she mixed with water (Slow- 
Mag) that began to work within twenty-four hours. She was 
amazed that her muscle aches, insomnia, palpitations, and fa¬ 
tigue all but disappeared. She was even able to cut back on her 
other medications. Her doctor vowed to test all his patients' 
magnesium red blood cell levels from then on, and wondered 
aloud if it had been low magnesium in the first place that had 
led to Annette’s heart attack. 


AN IMPORTANT REMINDER ABOUT TAKING 
MAGNESIUM WITH PRESCRIPTION DRUGS 


You may experience a decreased need for your drugs as 
magnesium deficiency is corrected or as magnesium treats 
your symptoms or reverses your condition. In other words, 
the symptoms for which the drug was prescribed may clear 
up due to the magnesium, making the drug unnecessary or 
toxic and causing new symptoms. Patients and doctors should 
be on the alert for a shift in symptoms. Be sure to work with 
your doctor to lower your medication doses safely. 
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A 2003 study gives doctors all the evidence they need to in¬ 
clude magnesium in their protocol for women suffering heart 
disease. The findings from this study show that “dietary mag¬ 
nesium depletion can be induced in otherwise healthy women; 
it results in increased energy needs and adversely affects car¬ 
diovascular function during submaximal work.” 1 

As we will learn in Chapter 10, obstetricians are quite fa¬ 
miliar with the use of magnesium for hypertension in women 
about to deliver. Unfortunately, they aren’t talking to cardiolo¬ 
gists or even to family doctors about the importance of magne¬ 
sium in treating general hypertension, one of the main risk 
factors for heart disease, or using magnesium to prevent heart 
problems. 

Heart disease is the number one killer of both American 
women and men, accounting for half of all U.S. deaths (52.3 
percent of the total deaths occurring in women, compared to 
47.7 percent in men). According to the American Heart Asso¬ 
ciation. every thirty-three seconds someone in the United 
States dies of cardiovascular disease; that’s approaching 1 mil¬ 
lion deaths annually. Hypertension occurs in 50 million Ameri¬ 
cans and accounts for an estimated 29.3 million office visits a 
year to conventional medical doctors. 2 Prescriptions for anti¬ 
hypertensive drugs are given at most of these appointments, 
even though magnesium has been used successfully for over 
half a century by medical doctors, osteopaths, and naturo¬ 
pathic doctors. 3 4 


THE SLIPPERY ROAD TO HEART ATTACK 


STEP ONE: LOSS OF ARTERIAL ELASTICITY 

The coronary arteries bringing oxygen-filled blood from in¬ 
side the heart through the aorta to the heart muscle are very, 
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very small, only about 3 mm across (a nickel is 2 mm thick). 
It doesn't take much to plug them up with a tiny blood clot or 
to cause them to collapse when in spasm. Magnesium pre¬ 
vents blood clot formation and artery spasm. TJrese blood 
vessels get even smaller as they split into two, then four, 
then eight, and so on as they descend toward the bottom of 
the heart; some of the tiniest capillaries are only the width 
of a red blood cell. Each of these splits is called a bifurcation. 
According to cardiologists, about 85 percent of sclerotic 
plaques initially form near bifurcations. It is widely believed 
that the development of these plaques is a response to injury. 
This means that something, such as an infection, may be 
damaging the arteries, initiating the buildup of fat and cal¬ 
cium around the inflammation. 

Endothelial cells are a single layer of specialized cells 
that form the inside membrane of an artery. The subendo- 
thelial layer (the next layer in) is a very thin connective tissue 
that contains elastin. As its name implies, this is the layer re¬ 
sponsible for providing much of the elasticity in your arteries. 
It is important to note that your body requires magnesium to 
maintain healthy elastin. One of the earliest signs of magne¬ 
sium deficiency is degeneration of elastin in the subendothe¬ 
lium. 

Smooth muscle cells are the next layer. Smooth muscle 
cells provide integrity and control the dilation of the arterial 
cavity, triggered by the calcium/magnesium ratio in the body. 
Calcium causes contraction and magnesium causes relaxa¬ 
tion, which together control the blood pressure and flow in 
the artery. A final messenger for the dilation response is ni¬ 
tric oxide, which is dependent on magnesium. Animals on 
low-magnesium diets lose the elasticity of their arterial sys¬ 
tem. Coronary arteries require even more elasticity than 
other arteries because they must stretch and flex as the 
heart expands and contracts. Loss of elasticity results in in¬ 
flammation of the endothelial and subendothelial layers at 
the points that are most mechanically challenged by stretch¬ 
ing: the bifurcations. Imagine a small rubber-band-like tube 
shaped like a Y. In your mind's eye grasp the two legs of the Y 
in one hand. With your other hand, grip the single leg. Begin 
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pulling them apart just as though they were stretching on the 
surface of the heart. Stretch it as far as you can. Where is the 
shape weakest? If we left the rubber tube out in the sun for a 
week or so. what would happen if you slowly stretched it 
again? Where might you expect the first crack to appear? 
Most of the time it would happen at or near where one tube 
becomes two—at the bifurcation. If your artery loses elasticity, 
it makes sense that the problem might show up at or near 
the bifurcation. 

STEP TWO: THE INFLAMMATORY RESPONSE 

Inflammation begins with injury of the artery wall, leading 
to white blood cells and cholesterol hovering around trying to 
heal the damage. At this stage in the process, if there is 
too much calcium and not enough magnesium in the blood¬ 
stream, excess calcium precipitates around the area of in¬ 
flammation in the artery wall. The area becomes rigid and 
interferes with blood flow. 

STEP THREE: HEART ATTACK 

Over time, the above steps weaken and plug the coronary ar¬ 
teries and slowly destroy small areas of the heart muscle. 
The final result is severe chest pain, damage to a larger por¬ 
tion of heart muscle, and heart attack.* 

Some of the first evidence for the use of magnesium 
against heart disease came from epidemiological studies in 
Wales, Taiwan, Sweden, Finland, and Japan showing that 
death rates from coronary heart disease are higher in com¬ 
munities with magnesium-deficient water and magnesium- 
deficient diets. 6 Areas where calcium in the water is much 
higher than magnesium or where dietary intake of calcium is 
higher than magnesium showed even more coronary heart 
disease. A U.S. study done over a seven-year period followed 
14,000 men and women and concluded that low magnesium 
in the diet may contribute to coronary atherosclerosis and 
acute heart attack. 7 

The Centers for Disease Control and Prevention in Atlanta 
followed 12,000 people for nineteen years, at the end of 
which 4,282 people had died, 1,005 from heart disease. Risk 
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of dying from heart disease was highest in those with mag¬ 
nesium deficiency. Researchers made a conservative esti¬ 
mate that 11 percent of the half million deaths related to 
heart disease in 1993 could have been directly related to 
magnesium deficiency. 8 If more accurate measurements for 
magnesium deficiency were used, such as ionic magnesium 
testing, we would find the numbers to be even higher and the 
need for magnesium even greater. 

The evidence has been mounting for decades that mag¬ 
nesium plays a crucial role in the prevention of both athero¬ 
sclerosis and arteriosclerosis. 9 10 It maintains the elasticity 
of the artery wall, dilates blood vessels, prevents calcium de¬ 
posits, and is necessary for the maintenance of healthy mus¬ 
cles, including the heart muscle itself. For all these reasons, 
magnesium is critical to the maintenance of a healthy 
heart. 11 One of the pivotal metabolic chemicals in the body is 
nitric oxide (NO). It is a very simple compound made from 
nitrogen and oxygen, but it packs a powerful punch. Nitric 
oxide controls vasodilation, but this activity is under the di¬ 
rection of magnesium. 12 


C-REACTIVE PROTEIN 

A December 2005 study confirms that C-reactive protein (CRP) 
has emerged as one of the most powerful predictors of heart 
disease. 13 In time, as more research is done, CRP will probably 
supplant cholesterol as the most significant predictor. Why is 
this important? Because CRP is an indicator of inflammation— 
and as previously noted, it’s the injury and inflammation of 
heart blood vessels that underlie heart disease. The 2005 study 
also examines uric acid and finds that this product of protein 
breakdown, which is associated with hypertension, inflamma¬ 
tion, and heart disease, also damages blood vessel walls. This 
action is mediated by nitric oxide and causes elevated CRP. 
These findings heighten the important role of magnesium in 
the process. Sufficient magnesium can hinder the pathology at 
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every stage, whereas anti-inflammatory prescription drugs are 
ineffective and can carry dangerous side effects. An optimal 
level of CRP is less than 6 mg/1. 

A L'.S. study, reported in the July 2006 issue of the jour¬ 
nal Nutrition Research, found that a daily magnesium supple¬ 
ment could reduce the levels of inflammation, as measured by 
C-reactive protein, that could lead to heart disease in people 
with low dietary intake of the mineral. This is very encourag¬ 
ing news in the fight against the single largest killer in the 
United States. It’s also encouraging that researchers are inves¬ 
tigating magnesium supplementation and not just dietary 
magnesium. In this study of over 10,000 people, only 21 per¬ 
cent were getting the RDA for magnesium in their diet. An¬ 
other 26 percent were taking magnesium supplements, and it 
was that group that exhibited a lower C-reactive protein than 
the magnesium-deficient group. 


ATHEROSCLEROSIS 

It is easy to confuse the terms arteriosclerosis and atheroscle¬ 
rosis: in fact, many people use them interchangeably. Arte¬ 
riosclerosis is the overall term for scarring of the arteries. 
Atherosclerosis is scarring or thickening specifically due to fatty 
plaques. When the diameter of an artery is already narrowed 
by fat deposits, a blood clot or an arterial spasm can be the final 
straw that results in angina, heart attack, or stroke. Complica¬ 
tions of this preventable condition of atherosclerosis cause 
over a third of all deaths in the United States. 
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SUPPLEMENT AND DRUG INTERACTIONS 
IN HEART DISEASE 


1. Calcium interacts with verapamil (Calan, Isoptin, Vere- 
lan). Verapamil is a calcium channel blocker, and cal¬ 
cium interferes with the hypotensive effect of this drug. 
Avoid calcium until your doctor weans you off this drug. 

2. Vitamin B, (thiamine) interacts with furosemide (Lasix). 
Lasix causes increased urinary excretion of B,. so sup¬ 
plements of this vitamin may be necessary. 

3. Vitamin B 6 interacts with hydralazine (Alazine, Apresa- 
zide, Apresoline, Unipres). Hydralazine causes increased 
excretion of vitamin B 6 ; supplements of the nutrient 
may be necessary. 

4. Calcium, magnesium, and potassium interact with 
furosemide (Lasix), which causes urinary excretion of 
these minerals. Monitor levels of these nutrients and 
replace as necessary. 

5. Grapefruit juice makes felodipine (Plendil) and nifedi¬ 
pine (Adalat, Procardia) more powerful; it increases the 
action of these drugs by temporarily blocking the en¬ 
zyme that clears them from the body. You may have to 
avoid grapefruit juice while on these medications. 

6. Magnesium, calcium, potassium, and sodium interact 
with thiazide diuretics such as chlorothiazide (Diuril, Dia- 
chlor) and hydrochlorothiazide (Aldoril, Hydrodiuril). 

Thiazides work by increasing urinary excretion of 
sodium, which presumably lowers blood pressure. How¬ 
ever, significant amounts of calcium, potassium, and 
magnesium are also excreted. Magnesium at 600 mg 
per day may have to be increased to 900 mg if you are on 
thiazide diuretics or digitalis because both drugs cause 
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excretion of magnesium. Your doctor should do a red 
blood cell magnesium test or EXATest to determine your 
needs. (See Chapter 16 for more on magnesium testing.) 

7. Potassium and magnesium deficiencies lead to ar¬ 
rhythmias in patients on digoxin (Lanoxin). 

8. Small increases in plasma calcium increase digoxin 
(Lanoxin) toxicity. Some specialists advise avoiding high- 
calcium foods for two hours before and after taking this 
drug. 

9. Calcium should be supplemented due to decreased ab¬ 
sorption of vitamin D with patients using the cholesterol- 
lowering drugs colestipol (Colestid) or cholestyramine 
(Questran). 

10. Colestipol (Colestid) interferes with absorption of iron, 
folate, and vitamins A, D, E, and K. 

11. Cholestyramine (Questran) interferes with absorption 
of iron, folate, and vitamins A, D, E, and K. 

12. Heparin interferes with renal hydroxylation of vitamin 
D. This could lead to osteopenia; your doctor may need 
to check your vitamin D status with a 25-hydroxy vita¬ 
min D test, also called 25(0++)D. 

13. Vitamin K inactivates warfarin (Coumadin); warfarin in¬ 
terferes with vitamin K synthesis. 14 


Researchers have identified various causes of damage to the 
inner wall of arteries, including homocysteine, an amino acid 
discussed earlier that creates oxidized cholesterol; infection by 
an organism called chlamydia; distorted blood flow around the 
mound of fat; free radicals; high blood sugar; high blood pres¬ 
sure; and lack of oxygen. As described previously, the damaged 
tissue of the artery wall initiates an inflammatory process. The 
inflammation then attracts “bad” cholesterol (LDL) and cal- 
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cium, which build up into a solid scar. Magnesium has a role to 
play in reducing homocysteine levels, preventing free radicals, 
balancing blood sugar, and reducing high blood pressure. 


ANGINA 

Angina describes an episodic pain in the region of the chest 
and/or down the left arm due to lack of oxygen to the heart 
muscle and a buildup of carbon dioxide and other metabolites. 
Usually the pain, which can be a mild ache, pressure, or full¬ 
ness, or a crushing pain, comes on with exercise (especially 
in the cold), emotional stress, a heavy meal, or even a vivid 
dream, and is relieved (usually within five minutes) by rest and 
nitroglycerine. 

The lack of sufficient blood flow carrying life-giving oxy¬ 
gen and nutrients can be due to blocked coronary arteries 
or spasms in these tiny vessels. Angina is labeled "unstable" 
when symptoms become more severe; unstable angina implies 
a greater risk for heart attack. Another type of angina is called 
Prinzmetal’s, which is angina that occurs at rest, rather than 
following some sort of physical stress. James B. Pierce, Ph.D., 
believes he has identified the cause of Prinzmetal's, which oc¬ 
curs most commonly at two specific times in the day, early 
morning and late afternoon, coincidentally when magnesium 
levels are at their lowest. 1S Dr, Pierce estimates that up to 50 
percent of sudden heart attacks may be due to magnesium de¬ 
ficiency. He found that magnesium worked better than nitro¬ 
glycerine for his own stress-induced chest pains. In fact, Dr. 
Pierce could predict that he would get chest pain after a stress¬ 
ful day. a long drive, or an emotional upset and would increase 
his intake of magnesium to forestall symptoms. 

Risk factors for angina include magnesium deficiency, smok¬ 
ing, diabetes mellitus, hyperlipidemia, type A personality, seden¬ 
tary lifestyle, poor diet, and family history of coronary artery 



MAGNESIUM AND HEART DISEASE / 109 


disease. Diagnosis of angina, to differentiate it from myocardial 
infarction and unstable angina, includes an EKG (electrocar¬ 
diogram) taken during an angina attack; an exercise tolerance 
test, which is an EKG taken while on a treadmill; and a coro¬ 
nary angiogram (an X-ray view of dye in the coronary arteries) 
to assess whether the coronary arteries are open or blocked. 

Once angina is diagnosed, the recommendations are uni¬ 
versally known: stop smoking, lose weight, get blood pressure 
under control (with or without drugs), and in extreme cases of 
arterial blockages, undergo bypass surgery to circumvent 
blocked arteries. The best treatment for angina, however, is 
prevention. By eliminating sugar, alcohol, and junk food from 
your diet you help prevent heart disease, because these foods 
are lacking in magnesium and serve only to create magnesium 
deficiency. When you eat a more balanced, non-processed-food 
diet, you have a better chance of increasing your magnesium 
intake. With magnesium and other heart-healthy supplements, 
a healthy diet, and an exercise regimen, you have a fighting 
chance of avoiding this epidemic. See pages 115-16 for a list of 
supplements to cover all aspects of heart disease. 


HEART ATTACKS 

Myocardial infarction (MI), or heart attack, causes permanent 
damage to the heart muscle and requires immediate hospi¬ 
talization. MI is the result of coronary artery disease due to 
atherosclerosis or due to spasms caused or aggravated by 
magnesium deficiency. The artery may be damaged gradually 
by plaque, become blocked by a blood clot, or both, and sud¬ 
denly go into spasm; either of these processes can be acceler¬ 
ated by excessive emotion. The calcified atherosclerotic plaque, 
the blood clot, and the arterial spasm all can be caused or 
worsened by magnesium deficiency. 

Laboratory findings distinguish a heart attack from an 
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episode of angina on the basis of heart muscle damage and 
certain heart enzyme levels that become elevated several 
hours after a heart attack and remain elevated for several 
days. The immediate treatment for an acute heart attack usu¬ 
ally includes anticoagulant drugs in an intravenous drip. In¬ 
travenous magnesium given as soon as possible after a heart 
attack, however, may provide the best protection for the heart. 
Oral magnesium treatment also inhibits blood clots in patients 
with coronary artery disease whether the patient is on aspirin 
therapy or not. 18 As more doctors read the considerable re¬ 
search on magnesium they are incorporating magnesium into 
their intravenous and oral protocols for heart patients. 

Magnesium has been studied for its effects on the heart 
since the 1930s and used by injection for the treatment of 
heart conditions since the 1940s. 1 ' 18 Magnesium’s lifesaving 
effects have been confirmed and reconfirmed in many clinics 
and laboratories. For example, in an analysis of seven major 
clinical studies, researchers concluded that magnesium (in 
doses of 5-10 g by intravenous injection) reduced the odds of 
death by an astounding 55 percent in acute MI. ,V ' 2 " Over the 
past decade, several large clinical trials using magnesium have 
shown its beneficial effects: if intravenous magnesium is given 
(1) before any other drugs and (2) immediately after onset of a 
heart attack, the incidence of high blood pressure, congestive 
heart failure, arrhythmia, or a subsequent heart attack is vastly 
reduced. One such study, called LIMIT-2, provided powerful 
evidence that early magnesium administration protects the 
heart muscle, prevents arrhythmia, and improves long-term 
survival. 21 22 2} Magnesium might improve the aftermath of 
acute heart attack by preventing rhythm problems: improving 
blood flow to the heart by dilating blood vessels: protecting the 
damaged heart muscle against calcium overload; improving 
heart muscle function: breaking down any blood clots block¬ 
ing the arteries; and reducing free radical damage. Magnesium 
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may also help the heart drug digoxin to be more effective in the 
treatment of cardiac arrhythmia: 24 without enough magne¬ 
sium. digoxin can become toxic. 25 

The suggested criteria for magnesium intervention were 
not followed in a very large trial called ISIS-4, and the outcome 
did not show the same results as the LIMIT trial. 26 In the ISIS 
trial, magnesium was given many hours after the onset of 
symptoms and after blood-clotting had begun and after blood¬ 
clotting drugs had been administered. The two trials were as 
dissimilar as apples and oranges, yet the debate over magne¬ 
sium's efficacy still rages. Since the LIMIT and ISIS studies, 
several smaller trials have shown even greater recovery from 
heart attacks using intravenous magnesium, including a trial 
of 200 people with a 74 percent lower death rate. 27 

Dr. Michael Shechter is a brilliant young magnesium re¬ 
searcher who in his numerous recent clinical trials has proven 
the benefits of magnesium in treating heart disease. His clini¬ 
cal trials begun in 2000 and continued every year since main¬ 
tain that magnesium is a viable and necessary treatment for 
people with heart disease in spite of the ISIS trial and another 
trial called MAGIC suggesting that it does not. 28,29 30 ' 31 32 33 

Pharmaceutical companies, who want to promote their 
own drug therapies, cite the ISIS trial as proof that magne¬ 
sium sulfate doesn’t work; supporters of magnesium cite the 
LIMIT trial as proof that it does. Your doctor may be influenced 
by the ISIS trial and think magnesium is not an important op¬ 
tion in your care. But cardiologists who are looking for alter¬ 
natives to drug therapy and to its many side effects, and who 
read studies thoroughly, are using magnesium successfully. To 
help you find these doctors, there is a list in the Resources sec¬ 
tion of complementary medicine associations whose doctors 
study alternatives to the drug-based medicine they learned in 
medical school. You can also check www.carolyn.dean.com, 
as I keep abreast of the latest magnesium research. 



112 \ THE MAGNESIUM MIRACLE 


Because one of the major side effects of heart medications, 
especially diuretics, is magnesium deficiency, it is vital that 
magnesium be tested with a red blood cell magnesium test 
or the EXATest and supplemented in heart patients who are 
on medication. The dosage ranges from 6 to 10 mg/kg/day 
(300-1,000 mg per day), but this should be taken only under 
a doctor’s supervision if you are on any other heart medica¬ 
tions. See page 115 for magnesium dosage. 


SPASTIC HEART 

Between 40 and 60 percent of people who suffer sudden heart 
attacks may actually have no arterial blockage or history of ir¬ 
regular heartbeats. 14 Two suspected causes are spasms in the 
coronary arteries and the occurrence of a severe heart rhythm 
disturbance, such as atrial fibrillation. Both of these condi¬ 
tions can be caused by a deficiency of magnesium. Low mag¬ 
nesium makes the heart muscle hyperirritable, leading to the 
development of a rhythm disturbance that can’t be stopped 
without emergency medical intervention. An astute physician 
recognizes the possibility of magnesium deficiency and imme¬ 
diately gives magnesium intravenously, as in the LIMIT trial. 
Rapid heartbeat or atrial tachycardia, premature beats, and 
atrial fibrillation have all responded to treatment with IV mag- 

35 , 36 . 37 

nesium. 

The most common time for the onset of heart attacks is 
around 9 a.m. on Mondays as people gird themselves for an¬ 
other long workweek. 58 As mentioned earlier, people who suf¬ 
fer from spasm-induced angina attacks most often experience 
them at the same time each day, usually in the morning and 
late afternoon, when magnesium levels are at their lowest. The 
morning deficiency is likely the result of overnight fasting and 
the loss of magnesium through the urine. Deficiency in the af¬ 
ternoon may be caused by depletion of magnesium induced by 
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the stress of the day and not yet replenished by the evening 
meal. In view of this, it seems reasonable that people with 
angina, heart spasms, hypertension, or heart disease should 
consult with their doctors and take a red blood cell magnesium 
test or EXATest; if it shows a deficiency, they should take at 
least 125 mg of magnesium taurate three times each day— 
before breakfast, at 2 p.m., and before going to bed. 


ARRHYTHMIA 

Magnesium's ability to neutralize the heart-damaging effects 
of catecholamines (the products of stress-induced adrenaline 
and cortisol) is the miracle that can prevent many of the side 
effects of acute heart attack such as arrhythmia. 39 Magnesium 
deficiency contributes to abnormal heart rhythms, possibly be¬ 
cause magnesium is responsible for maintaining normal potas¬ 
sium and sodium concentrations inside heart muscle cells. A 
balance of potassium, sodium, calcium, and magnesium al¬ 
lows for normal heart muscle contraction and maintains nor¬ 
mal heartbeat. A central pacemaker within the heart muscle 
creates a normal pumping action that travels across the heart; 
cardiac arrhythmia occurs when other, less suitable areas of 
the heart are forced to assume the role of the central pace¬ 
maker when it becomes damaged or irritated by lack of oxygen 
due to blocked blood vessels, caused by drugs (including caf¬ 
feine). hormonal imbalance, or deficiency of magnesium. These 
new pacemakers are even more sensitive to magnesium defi¬ 
ciency but are responsive to magnesium therapy, which has 
been successfully used for over sixty years. 40 

Magnesium is also an accepted treatment for ventricu¬ 
lar arrhythmias, 41 42 congestive heart failure where the heart 
is weak and unable to empty after each heartbeat, 43 44 and 
before and after heart surgery, including coronary bypass 
grafting. 4 ’ 4f> 47 All these studies indicate that the frequency of 
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ventricular arrhythmias is reduced by administration of intra¬ 
venous magnesium and support an early high-dose adminis¬ 
tration of intravenous magnesium in the wake of myocardial 
infarction. 


MITRAL VALVE PROLAPSE 

Magnesium deficiency has been implicated in mitral valve 
prolapse (MVP), a disorder in which the mitral valve fails to 
completely close off one of the heart chambers during heart 
contraction. It is also called floppy valve syndrome. Blood 
rushing through the open valve can be heard as a heart mur¬ 
mur with a stethoscope. When cardiac ultrasound became 
more commonplace, the diagnosis of MVP escalated, espe¬ 
cially in young women. There is no allopathic treatment for 
the condition, and in mild and even moderate cases it doesn't 
cause any symptoms. However, patients are usually warned 
that they should take antibiotics when having dental work 
done, to prevent the possibility of bacteria from the gums 
being picked up in the bloodstream and lodging on the pro¬ 
lapsed valve, causing infection. This is a very rare occurrence 
and some doctors disapprove of this overuse of antibiotics, but 
it remains a potential liability threat to dentists who don't 
warn their patients. 

Dr. Melvyn Werbach. author of Nutritional Influences on 
Disease, believes that MVP is overdiagnosed and also maintains 
that it is a magnesium deficiency disease that is well treated 
by magnesium. The valves of the heart are pulled tight by 
muscles, which, like any other muscle in the body, depend on 
magnesium for proper functioning. The mitral valve prolapses 
because excess calcium relative to magnesium causes it to 
spasm. Dr. Mildred Seelig reports that low magnesium levels 
have been found in as many as 85 percent of MVP patients. 48 
Sixty percent of 141 individuals with strongly symptomatic 
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MVP had low magnesium levels, compared to only 5 percent of 
the control group. Magnesium supplementation given for five 
weeks reduced the symptoms of chest pain, palpitation, anxi¬ 
ety. low energy, faintness, and difficulty breathing by about 50 
percent in this group. 49 


CHELATION THERAPY 

Even alternative medicine can make more use of magnesium. 
Chelation therapy is an intravenous treatment with a chemical 
called EDTA that pulls out excess calcium from the plaque built 
up on the arterial walls. It would be much more convenient to 
use magnesium as part of an oral chelation protocol preven¬ 
tively. to keep calcium from building up in the first place, be¬ 
cause balanced amounts of magnesium keep calcium dissolved 
in the blood and unable to deposit in arterial plaque or kidney 
stones and gallstones. When intravenous EDTA is used, how¬ 
ever, generous amounts of magnesium are usually given as well. 


SUPPLEMENTS FOR HEART DISEASE 


Magnesium taurate: 125 mg four times per day 
Coenzyme Q 10 : 30 mg three times a day 
Bromelain: 500 mg three times a day between meals 
Vitamin E as mixed tocopherols: 400 III twice a day 
Crategus tincture: 20 drops two or three times a day 
Rutin or quercetin (bioflavonoids): 500 mg daily 
Biotin: 5 mg daily 

For atherosclerosis add: 

Niacin (vitamin B 3 ]: 100 mg three times a day, working up to 
6 g daily. Do not use time-release niacin, which has been 
associated with liver damage. Niacinamide (which does not 
cause flushing) is not effective for lowering cholesterol. 
Folic acid: 800 meg daily 
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Vitamin B 6 : 50 mg daily 
Vitamin B complex: 50 mg per day 
Vitamin C: 1,000 mg three times a day 
Vitamin D: 1,000 IU or 20 minutes in the sun daily (acts as an 
anti-inflammatory) 

Calcium citrate: 500 mg daily (especially aids hypertension). 
Should be balanced with 750 mg of magnesium to keep it 
from depositing in arterial plaque. 


DIET FOR HEART DISEASE 

A good diet is based on free-range chicken, fish (such as wild 
salmon, which is low in mercury), whole grains, legumes, fruit, 
and vegetables. Therapeutic foods high in magnesium should 
be included: garlic, onions, nuts, seeds, wheat germ, and 
sprouts. Don’t fall into the trap of blaming cholesterol above 
all else. Remember, using margarine is not the answer to heart 
disease. The proper dietary fats for human consumption are 
butter, olive oil, flaxseed oil, sesame oil, and coconut oil. The 
diet for all forms of heart disease should exclude alcohol, cof¬ 
fee, white sugar, white flour, fried foods, and trans fatty acids 
(found in margarine and in baked, fried, and processed foods). 
Also read The Yeast Connection and Women’s Health (Crook and 
Dean. 2005) and IBS for Dummies (Dean and Wheeler, 2005). 



CHAPTER EIGHT 


OBESITY, SYNDROME X, AND DIABETES 


besity, syndrome X, and diabetes are part of a continuum 
I i* of illness that may progress to heart disease if not headed 
off by good diet, supplements, exercise, and stress reduc¬ 
tion. They are not really separate diseases, as we may think, and 
underlying all this misery we find magnesium deficiency. In fact, 
there has been a recent addition to our medical vocabulary— 
it’s diabesity, a recognition that if someone is about thirty 
pounds overweight for more than a decade, diabetes will likely 
occur. People with syndrome X are obese, are on the road to 
diabetes with insulin resistance, and also have hypertension, 
elevated cholesterol, and high levels of triglycerides. 
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THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND OBESITY 


1. Magnesium helps the body digest, absorb, and utilize 
proteins, fats, and carbohydrates. 

2. Magnesium is necessary for insulin to open cell mem¬ 
branes for glucose. 

3. Magnesium helps prevent obesity genes from express¬ 
ing themselves. 


THE WEIGHT CONNECTION 

Magnesium and the B-complex vitamins are energy nutrients: 
they activate enzymes that control digestion, absorption, and 
the utilization of proteins, fats, and carbohydrates. Lack of these 
necessary energy nutrients causes improper utilization of food, 
leading to such far-ranging symptoms as hypoglycemia, anxiety, 
and obesity. 

Food craving and overeating can be simply a desire to con¬ 
tinue eating past fullness because the body is, in fact, craving 
nutrients that are missing from processed food. You continue 
to eat empty calories that pack on the pounds but get you no 
further ahead in your nutrient requirements. 

Magnesium is also necessary in the chemical reaction that 
allows insulin to usher glucose into cells, where glucose is in¬ 
volved in making energy for the body. If there is not enough 
magnesium to do this job, both insulin and glucose become el¬ 
evated. The excess glucose gets stored as fat and contributes 
to obesity. Having excess insulin puts you on the road toward 
diabetes. 

The connection between stress and obesity cannot be over¬ 
looked. The stress chemical cortisol signals a metabolic shut¬ 
down that makes losing weight almost impossible. It’s as if the 
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body feels it is under an attack such that it must hoard all its 
resources, including fat stores, and won’t let go of them under 
any inducement. As you read in Chapter 3, magnesium can 
neutralize the effects of stress. 


OBESITY, MORE THAN BAD GENES 

The public has been told that obesity is inherited, which makes 
people think they don’t have a hand in creating this problem 
and can continue their bad habits and blame their genes. Ani¬ 
mal experiments show, however, that if a mouse with an obe¬ 
sity gene is deprived of B vitamins, the obesity will be expressed. 
But if it is fed plenty of B vitamins, it will remain thin. The 
process of metabolizing B vitamins is called methylation, and 
magnesium is necessary for one of the most important steps. 
Every metabolic function in the body requires vitamins and 
minerals—without them, symptoms develop. Therefore, the 
first step in treating nonspecific symptoms is diet and dietary 
supplements, not drugs. 

It is also important to note that many of the weight loss 
diets that people subject themselves to are often deficient in 
magnesium. The better solution would be to follow the Magne¬ 
sium Eating Plan outlined in Chapter 17. 


ABDOMINAL OBESITY 

Gaining weight around your middle is related to magnesium 
deficiency and an inability to properly utilize insulin. It also 
sets the stage for syndrome X. You only need a tape measure to 
diagnose a predisposition to syndrome X—a waist size above 
40 inches in men and above 35 in women puts you at risk. 

In their book The Magnesium Factor, authors Mildred Seelig, 
M.D., and Andrea Rosanoff, Ph.D., take note of research show¬ 
ing that over half the insulin in the bloodstream is directed at 



120 \ THE MAGNESIUM MIRACLE 


abdominal tissue. They theorize that as more and more insulin 
is produced to deal with a high-sugar diet, abdominal girth in¬ 
creases to process the extra insulin. 


SYNDROME X 

The term “syndrome X" describes a set of conditions that 
many believe is just another fancy name for the consequences 
of long-standing nutritional deficiency, especially magnesium 
deficiency. The long list includes high cholesterol and hyper¬ 
tension, detailed in Chapter 6, and obesity. It also encompasses 
elevated triglycerides and elevated uric acid. High triglycerides 
are usually found when cholesterol is elevated but most often 
when someone has a high-sugar diet, such as from drinking 
sodas daily and eating cakes and pastries. High uric acid is due 
to incomplete breakdown of protein from lack of B vitamins 
and digestive enzymes. This complex collectively appears to be 
caused by disturbed insulin metabolism (initiated by magne¬ 
sium deficiency), called insulin resistance, and eventually can 
lead to diabetes, angina, and heart attack. 

As previously noted, magnesium is required in the meta¬ 
bolic pathways that allow insulin to usher glucose into cells, 
where glucose participates in making energy for the body. If 
magnesium is deficient, the doorway into the cells does not 
open to glucose, resulting in the following cascade of events: 

1. Glucose levels become elevated. 

2. Glucose is stored as fat and leads to obesity. 

3. Elevated glucose leads to diabetes. 

4. Obesity puts a strain on the heart. 

5. Excess glucose becomes attached to certain proteins 
(glycated), leading to kidney damage, neuropathy, 
blindness, and other diabetic complications. 



OBESITY, SYNDROME X, AND DIABETES / 121 


6. Insulin-resistant cells don’t allow magnesium into the 
cells. 

7. Further magnesium deficiency leads to hypertension. 

8. Magnesium deficiency leads to cholesterol buildup, and 
both these conditions are implicated in heart disease. 

Syndrome X, according to Dr. Gerald Reaven, who coined the 
term, may be responsible for a large percentage of the heart 
and artery disease that occurs today. Unquestionably, magne¬ 
sium deficiency is a major factor in the origins of each of its 
signs and symptoms, from elevated triglycerides and obesity to 
disturbed insulin metabolism. 12 


INSULIN RESISTANCE 

Insulin's job is to open up sites on cell membranes to allow the 
influx of glucose, a cell’s source of fuel. Cells that no longer re¬ 
spond to the advances of insulin and refuse the entry of glu¬ 
cose are called insulin-resistant. As a result, blood glucose 
levels rise and the body produces more and more insulin, to no 
avail. Glucose and insulin rampage throughout the body, 
causing tissue damage that results in overuse and wasting of 
magnesium, an increased risk of heart disease, and adult- 
onset diabetes. One of the major reasons the cells don’t re¬ 
spond to insulin is lack of magnesium. 3 Some studies show 
that chronic insulin resistance in patients with type II diabetes 
is associated with a reduction of magnesium; magnesium is 
necessary to allow glucose to enter cells. 4 Additional studies 
confirm that when insulin is released from the pancreas, mag¬ 
nesium in the cell normally responds and opens the cell to 
allow entry of glucose, but in the case of magnesium deficiency 
combined with insulin resistance the normal mechanisms just 
don’t work. 5 However, the higher the levels of magnesium in 
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the body, the greater the sensitivity of the cells to insulin and 
the possibility of reversing the problem. 6 


CARDIOVASCULAR METABOLIC SYNDROME (CVMS) 

Dr. Larry Resnick of Cornell University, involved in heart and 
magnesium research for over twenty years, has another name 
for syndrome X. He calls it cardiovascular metabolic syndrome 
(CVMS), and Dr. Resnick is closer to the truth about this 
condition when he says it is characterized by a high calcium- 
to-magnesium ratio. (Remember, too much calcium automat¬ 
ically creates a magnesium deficiency.)' Americans in general 
have a high calcium-to-magnesium ratio in their diet and con¬ 
sequently in their bodies. Finland, which has the highest inci¬ 
dence of heart attack in middle-aged men in the world, also 
has a high calcium-to-magnesium ratio in the diet. The US. 
ratio in this study is said to be 3.5:1, Finland’s 4:1 .* (With our 
dietary emphasis on a high calcium intake without sufficient 
magnesium, according to magnesium expert Dr. Mildred 
Seelig, we will soon be faced with a 6:1 ratio in our popula¬ 
tion.) Although the conventional recommended dietary ratio 
of calcium to magnesium is 2:1. in order to offset the defi¬ 
ciency that many people with syndrome X already have, it may 
be necessary to ingest one part calcium to one part magne¬ 
sium in supplement form. 


MAGNESIUM DEFICIENCY AND METABOLIC SYNDROME X 

According to Dr. Resnick, syndrome X is caused not by chron¬ 
ically elevated insulin levels but by a low level of magnesium 
ions—because insufficient magnesium is the cause of insulin 
resistance in the first place. 9 As stated, insulin opens the cells 
to glucose only if the cells have sufficient amounts of magne¬ 
sium, and without magnesium, insulin resistance occurs. Stud- 
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ies clearly show that animals deprived of dietary magnesium 
develop insulin resistance, and the human population has the 
same risk. 10 Some researchers conclude that hypertension and 
insulin resistance may just be different expressions of deficient 
levels of cellular magnesium. 11 The various conditions that 
make up syndrome X, CVMS, or metabolic syndrome X, its 
most recent designation, all have similar origins in magne¬ 
sium deficiency. 

The magnesium deficiency in syndrome X comes from a 
combination of our magnesium-deficient diet and the well- 
documented loss of magnesium in the urine caused by ele¬ 
vated insulin. A vicious cycle creates further magnesium losses, 
causing more syndrome X symptoms. In a fifteen-year study of 
5.000 young adults, it was found that the more magnesium in 
the diet or taken as supplements, the lower the likelihood of de¬ 
veloping metabolic syndrome. 12 

The cornerstone of both prevention and treatment of syn¬ 
drome X. along with diet, is to restore magnesium to normal 
levels. Unfortunately, for many, the ravages of diabetes, hyper¬ 
tension. and high cholesterol have taken their toll, but even 
then, magnesium taken along with medications can play a 
beneficial role in controlling and reducing symptoms. 13 ' 14 


DIABETES 

Diabetes is the seventh-leading cause of death in this country. 
There are 16 million diabetics in the United States, with the 
numbers increasing dramatically as the population gets older 
and as more young people succumb to a high-sugar diet. There 
are two main types of diabetes. About 10 percent of diabetics 
are labeled type I and are dependent on insulin. Type I diabetes 
usually develops in children; they may have suffered a viral in¬ 
fection of the pancreas, resulting in impaired or absent insu¬ 
lin production, and require insulin injections to replace their 
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loss. Type II or adult-onset diabetics tend to be non-insulin- 
dependent, overweight, and between fifty and seventy years 
old at onset. In type II diabetes, insulin is readily available—in 
fact, it is usually elevated—but the cells of the body appear to 
be resistant to it. Insulin is unable to do its job of opening up 
the cell membrane to allow the passage of glucose into the cell 
to create energy. 

THREE THINGS YOU NEED TO KNOW 

ABOUT MAGNESIUM AND DIABETES 


1. Magnesium deficiency may be an independent predictor 
of diabetes. 

2. Diabetics both need more magnesium and lose more 
than most people. 

3. Magnesium is necessary for the production, function, 
and transport of insulin. 


A third type of diabetes, gestational diabetes, is usually short¬ 
lived. This glucose intolerance may have been present but un¬ 
detected before pregnancy but usually develops due to the 
stresses of pregnancy. Ionic magnesium testing demonstrates 
the presence of magnesium depletion in pregnancy itself and 
to a greater extent in gestational diabetes. However, ionic mag¬ 
nesium testing remains available only as a research tool; 
the next best option is a red blood cell magnesium test or an 
EXATest, either of which is vitally important in diagnosing 
magnesium deficiency in gestational diabetes. (See Resources 
for more information.) Magnesium depletion, or relative cal¬ 
cium excess, may predispose women to vascular complications 
of pregnancy and needs to be addressed. 15 Intervention with 
magnesium supplements can greatly improve the outcome for 
both mother and baby. 
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The signs and symptoms of diabetes are polydipsia (ex¬ 
cessive thirst), polyuria (excessive urination), and polyphagia 
(excessive eating). In type I diabetes, weight loss may be the 
first sign, but type II diabetics are usually overweight. The 
excessive urination carries both sugar and magnesium out of 
the body. The excessive sugar, excreted through the urine and 
sweat, provides food for the yeast organism Candida albicans, 
resulting in rashes on the skin (especially under the breasts 
and in the groin area), yeast vaginitis in women, and yeast dis¬ 
charge in men. 

Common complications of diabetes include nerve damage, 
called diabetic neuropathy, which mostly affects the feet, with 
symptoms of numbness, tingling, burning, and pain; athero¬ 
sclerosis and heart attacks; damage to small blood vessels in 
the eyes and kidneys, causing vision loss (diabetes is the lead¬ 
ing cause of blindness in the United States) and kidney disease; 
diabetic foot ulcers, with increased susceptibility to infection, 
gangrene, and amputation; and impotence in men. All these 
complications relate to magnesium deficiency and demon¬ 
strate the need for sensitive magnesium testing and magne¬ 
sium supplementation for diabetes. 16 

One diabetic complication that may not be obvious is the 
tendency for doctors to put diabetics on statin medication. Be¬ 
cause diabetes and elevated cholesterol are associated, drug 
companies promote the use of statins, presumably as a preven¬ 
tive measure. This, however, may not be such a good idea for 
people who are already suffering symptoms of magnesium de¬ 
ficiency. 

Low magnesium levels serve as a relatively new marker 
for diabetes, occurring in up to 40 percent of diabetic pa¬ 
tients. 1 lh 19 However, if some doctors are skeptical, no one 
can deny the results from three of the largest studies on the in¬ 
cidence of diseases, the Harvard Nurses’ Health Study of 
85,000 women, the 43,000 men in the Health Professionals 
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Follow-Up Study, and another 40,000 women in the Iowa 
Women’s Health Study. All three studies observed that people 
with the highest levels of the mineral magnesium in their diets 
have the lowest risk for developing diabetes. It’s important that 
this information be promoted more widely. 


DIABETIC COMPLICATIONS AND MAGNESIUM 

Lack of magnesium increases the risk of cardiovascular dis¬ 
ease, eye symptoms, and nerve damage in diabetics, whereas 
supplementation can prevent them. 20 2,122 Magnesium is a 
necessary cofactor in the production of energy from sugar 
stores in the muscles and liver. Most important for diabetics, 
insulin’s main job requires magnesium; without magnesium, 
insulin is not properly secreted from the pancreas, and what 
does get into the bloodstream doesn’t work correctly. At the 
cell level, magnesium is required to open pathways into the 
cell for the entrance of blood sugar. If magnesium is in short 
supply, sugar stays in the bloodstream, and as it becomes ele¬ 
vated, symptoms of diabetes appear. One of the symptoms of 
diabetes is copious urination—magnesium levels are elevated 
in diabetic urine, which means greater losses and more symp¬ 
toms in a vicious cycle of depletion. 

Studies show that even moderate improvement of blood 
sugar control in patients with type I diabetes seems to reduce 
the loss of magnesium, increase serum HDL cholesterol (the 
“good” cholesterol), and decrease serum triglycerides. These 
reductions in magnesium loss and serum triglycerides and the 
elevation of good cholesterol may reduce the risk of develop¬ 
ing cardiovascular disease in patients with type I diabetes. 25 
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DIABETES AND CHILDREN 

In his book Transdermal Magnesium Therapy, Mark Sircus, 
O.M.D.. asks the question. “Is a lack of magnesium related to 
type 2 diabetes in obese children?” He answers by reporting on 
a study by Dr. Huerta showing that magnesium deficiency is 
associated with insulin resistance in obese children. When 
checking the dietary intake of magnesium, Dr. Huerta and her 
colleagues found that 5 5 percent of obese children did not get 
enough magnesium from the foods they ate, compared with 
only 2 7 percent of nonobese children. 


HOW DID WE BECOME A NATION OF DIABETICS? 

In non-Western cultures, where most traditional diets are 
composed largely of unprocessed foods and are low in sugar, 
it takes only one generation of people eating a more typical 
Western diet high in sugar and refined flour to develop dia¬ 
betes. This is true of people around the world, from the Inuit to 
secluded African peoples. The immediate advice given to a 
newly diagnosed diabetic is to stop eating sugar and other re¬ 
fined carbohydrates. It is only common sense that avoiding 
these unhealthy nonfoods as a preventive measure could 
greatly reduce the incidence of diabetes, yet the medical com¬ 
munity has been slow to promote this idea. 

Partly as a result, both obesity and type II diabetes are on 
the rise in children. In the last decade, soft drink consumption 
has almost doubled among kids, adding an average of 15 to 20 
extra teaspoon of sugar a day just from soda and other sugared 
drinks. These all-too-popular beverages account for more than 
a quarter of all drinks consumed in the United States. More 
than 15 billion gallons were sold in 2000. 24 A 2001 report in 
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the prestigious medical journal The Lancet revealed that each 
additional soft drink a day gives a child a 60 percent greater 
chance of becoming obese. 2 ’ Dr. France Bellisle, of France’s 
Institute of Health and Medical Research, said the study pro¬ 
vided convincing new evidence about the relationship be¬ 
tween sugar and weight gain in children. It is unfortunate that 
it has taken so long for the first study on sugar and weight gain 
to be funded and published—so many children and adults are 
already addicted to sugar, and there is no turning back. Sur¬ 
prisingly, not until diabetes strikes does any medical body rec¬ 
ommend cutting back on sugar intake. 


LABORATORY FINDINGS IN DIABETES 


• Blood glucose greater than or equal to 200 mg/dl (11.1 
mmol/L) two hours after an oral dose of 75 g of glucose 
dissolved in water 

• Incidental blood glucose greater than or equal to 200 
mg/dl (11.1 mmol/L) in someone with signs and symp¬ 
toms of diabetes 

• High cholesterol 

• Low magnesium ions 


We know from other important research that obese children 
develop insulin resistance, a precursor to diabetes, fifty-three 
times more frequently than normal kids. The number of obese 
children in the United States doubled between 1980 and 
1994; today 24 percent of kids are obese. Recently there has 
been a 70 percent rise in diabetes in thirty-year-olds, and the 
trend shows no sign of abating. 

As a nation, we eat 140 pounds of sugar per year per per¬ 
son, so it is no wonder that more and more people are develop¬ 
ing symptoms of diabetes and insulin resistance and suffering 
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from magnesium deficiency. Even more shocking are studies in 
both animals and healthy adults that demonstrate a greatly 
depressed immune response to infection that lasts for more 
than five hours after the ingestion of 20 tsp of sugar. 26 27 ' 28 
Part of the danger with sugar is that you may not even realize 
how much you are ingesting. On ingredient labels, the measure¬ 
ments are given in grams, even though most Americans think 
in teaspoons, so our eyes may not even register the amounts. 
People are stunned when told there are 8 to 10 tsp of sugar in 
an ordinary soda (1 tsp of sugar is equivalent to 4.2 g). Even 
more shocking is the amount of sugar found in most single 
servings of sweetened yogurt, which most people think of as a 
health food. 

Sugar overload can cause magnesium deficiency in several 
ways. Processed sugar is devoid of vitamins and minerals, 
leaving empty calories that provide no valuable nutrients. Nu¬ 
tritional research reported by Dr. Abram Hoffer (the origina¬ 
tor. with Linus Pauling, of orthomolecular medicine) shows 
that the refining of sugar removes 93 percent of chromium, 
89 percent of manganese, 98 percent of cobalt, 83 percent of 
copper, 98 percent of zinc, and 98 percent of magnesium. All 
these minerals are essential to life. In addition, the body has to 
tap into its own reserves of minerals and vitamins to ensure 
sugar's digestion. 

Inability to utilize sugar results in the formation of toxic 
products such as pyruvic acid and other abnormal sugars that 
accumulate in the brain, nervous system, and red blood cells, 
wdiere they interfere with cell respiration and hasten degenera¬ 
tive disease. Adding sugar to the diet produces an excessively 
acid condition in the body ; to neutralize it the body has to draw 
upon its stores of the alkaline minerals calcium, magnesium, 
and potassium. If the acidic condition is severe, calcium and 
magnesium will even be taken from the bones and teeth, 
which leads to decay, softening, and ultimately osteoporosis. In 



130 \ THE MAGNESIUM MIRACLE 


summary, magnesium plays a pivotal role in the secretion and 
function of insulin; without it, diabetes is inevitable. Measur¬ 
able magnesium deficiency is common in diabetes and in 
many of its complications, including heart disease, eye dam¬ 
age, high blood pressure, and obesity. When the treatment of 
diabetes includes magnesium, these problems are prevented or 
minimized. 29 And we do know that magnesium-rich water in 
certain communities confers a protective effect against the dis¬ 
ease. 30 31 Magnesium supplementation improves insulin re¬ 
sponse, improves glucose tolerance, and reduces the stickiness 
of red blood cell membranes. Magnesium also seems to be es¬ 
sential in the treatment of peripheral vascular disease associ¬ 
ated with diabetes. 32 With long-term damage, however, many 
symptoms may be irreversible, even with adequate magne¬ 
sium and associated nutrients. 


DIET FOR DIABETES 

The proper diet for the prevention and treatment of diabetes 
includes frequent small meals of protein (fish—especially wild 
salmon, to avoid mercury—and free-range chicken and meat) 
and complex carbohydrates (whole grains, legumes, and vege¬ 
tables), as well as the avoidance of simple sugars and white 
flour. Stevia, from the leaves of a plant that grows in South 
America, is the best sweetener to use. You can find it in health 
food stores. Don’t use the sugar substitute aspartame, which 
can worsen blood sugar control and cause weight gain, head¬ 
aches, nerve damage, and eye damage, because it is made 
partly from wood alcohol, which breaks down to formalde¬ 
hyde. 33 Fiber from oat bran, flaxseed, and apples has a positive 
effect on keeping blood sugar balanced. Also read The Yeast 
Connection and Women's Health (Crook and Dean, 2005) and 
IBS for Dummies (Dean and Wheeler, 2005). 

Alternative medicine practitioners also suggest identifying 
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any existing food allergies by eliminating likely suspects (dairy, 
wheat, corn) from the diet for several days and then eating sev¬ 
eral meals of one of the suspected foods in one day or doing a 
blood test or finger stick for glucose. ( Warning: do not eat sev¬ 
eral meals consisting of foods to which you have reacted 
strongly in the past. Simply keep avoiding them.) If the blood 
sugar is elevated after eating a particular food, it may be wise 
to avoid that food and find replacements that do not elevate the 
blood sugar. 


SUPPLEMENTS FOR DIABETES 


Magnesium taurate: 125 mg three or four times per day 

Vitamin E as mixed tocopherols: 400 III twice a day 

Rutin or quercetin (bioflavonoids): 500 mg daily 

Folic acid: 800 meg daily 

Vitamin B 6 : 50 mg daily 

Vitamin B complex: 50 mg per day 

Vitamin C: 1,000 mg three times a day 

Vitamin D: 1,000 IU or 20 minutes in the sun daily 

Calcium citrate: 500 mg daily 

Chromium: chromium picolinate, 500 meg daily, alternating 
with brewer's yeast, 1 tbsp three times a day (contains 
glucose tolerance factor [GTF], which balances blood 
sugar), or specialized chromium (GTF), 200 meg twice per 
day 

Zinc picolinate: 15 mg daily 
Copper: 2-4 mg daily 
Selenium: 200 meg daily 
Manganese: 5 mg daily 
Vanadium: 15 mg daily 
Omega-3 fatty acids: 5 g daily 
Garlic: one or two cloves daily 



CHAPTER NINE 


PMS, DYSMENORRHEA, AND. 
POLYCYSTIC OVARIAN SYNDROME 


THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND PMS 


1. Chocolate, which some women have a craving for when 
they're premenstrual, contains high amounts of magne¬ 
sium, but the added sugar and fat make it far less desir¬ 
able as a food. 

2. The patent for Prozac has run out, so it has been 
patented under a new name, Serafem, for PMS. PMS is 
not caused by a Serafem deficiency, but magnesium de¬ 
ficiency can cause some forms of PMS. 

3. Magnesium is a safe treatment for PMS and PMS 
headaches. 


Maureen didn’t know what came over her every month, but 
she would get anxious and irritable and go on a chocolate 
binge. She tried to keep it to herself, but lately the other women 
at work had begun to make not-so-subtle comments and tease 
her about her “evil twin.” Then Anna sat with her over lunch 
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one day and told her about a support group she was leading for 
women with premenstrual syndrome. One of their self-help 
methods was to keep a journal of symptoms. Maureen’s jour¬ 
nal for the next couple of months clearly showed that her 
symptoms of anxiety, fluid retention, sugar and chocolate 
cravings, mood swings, irritability, bloating, edema, headache, 
and sore breasts escalated before her period and lifted the 
minute her period began. 

Taking magnesium supplements may be the solution for 
PMS. advises Melvyn Werbach, M.D. Recent studies showed 
that of 192 women taking 400 mg of magnesium daily for 
PMS. 95 percent experienced less breast pain and had less 
weight gain, 89 percent suffered less nervous tension, and 43 
percent had fewer headaches. (Dr. Werbach and several other 
researchers also advise that women should take 50 mg of vi¬ 
tamin B 6 daily with the magnesium to assist in magnesium ab¬ 
sorption.) 1 Red blood cell magnesium tests show low levels of 
magnesium in women with PMS. 2 Even serum magnesium 
levels, which are low only when there is a severe magnesium 
deficiency, diminished significantly in the premenstrual week 
in a group of forty women. 5 In a small trial of thirty-two 
women, oral magnesium was found to be an effective treat¬ 
ment of premenstrual symptoms related to mood changes. 4 
Treatment with magnesium eases headaches, sugar cravings, 
low blood sugar, and dizziness related to PMS.’ 6 

In another innovative research study, magnesium ion lev¬ 
els were taken at several times during normal menstrual cycles 
to determine magnesium and calcium levels in relation to 
menstrual phases. 7 There was a comparatively high magne¬ 
sium ion level in the first week after the onset of the period, a 
statistically significant decrease in magnesium ions around 
the time of ovulation, and a large decrease in magnesium ions 
and serum magnesium when the serum progesterone concen¬ 
tration peaked in the third week. There was also a significant 
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increase in the serum calcium-to-magnesium ratio both at the 
time of ovulation and in the fourth week after the onset of the 
period. That calcium-to-magnesium imbalance can cause pre¬ 
menstrual symptoms during the last week of the menstrual 
cycle. The good news is that you can take care of it easily by 
taking the right amounts of calcium and magnesium. For 
most women this translates into equal amounts of calcium 
and magnesium, 600-1,000 mg of each a day in divided 
doses. However, if you eat dairy, greens, and whole grains, you 
will need even less calcium—about 300 mg less. 

An elegant study demonstrates that estrogen and proges¬ 
terone, the female sex hormones, influence magnesium ion 
levels in the body, which may help explain why magnesium re¬ 
lieves symptoms of PMS, including migraine, bloating, and 
edema. 8 Exposure of cultured smooth muscle cells from brain 
blood vessels to a low concentration of estrogen did not inter¬ 
fere with the level of magnesium ions. However, exposure to 
increased concentrations of estrogen induced significant loss 
of magnesium ions; at the highest concentration, the level of 
magnesium ions decreased approximately 30 percent in com¬ 
parison with controls. Exposure of the cultured cells to a low 
concentration of progesterone resulted in an increased level 
of magnesium ions. However, when these cells were exposed 
to higher concentrations of progesterone, cellular levels of 
magnesium ions decreased significantly. The higher the estro¬ 
gen or progesterone concentration, the lower the levels of 
magnesium ions. 

The data in this experiment indicate that the normally low 
concentrations of the female sex hormones, estrogen and 
progesterone, help cerebral vascular smooth muscle cells sus¬ 
tain normal concentrations of magnesium ions, which are 
beneficial to vascular function, whereas high levels of estrogen 
and progesterone significantly deplete magnesium ions, possi¬ 
bly resulting in cerebral vessel spasms and reduced cerebral 
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blood flow—and thus leading to premenstrual syndrome and 
migraine and possible stroke risk. These findings help to ex¬ 
plain why more women than men suffer migraines and why 
migraines occur more frequently in the second half of the 
menstrual cycle, when estrogen and progesterone are both ele¬ 
vated. 

Guy Abraham, M.D., a retired obstetrician and gyne¬ 
cologist. is a widely published author who has pursued major 
research on premenstrual syndrome. Dr. Abraham identifies 
four ty pes of PMS, each of which has distinct characteristics 
related to hormonal fluctuations. 

1. PMS-A (anxiety), with symptoms of mood swings, 
nervous tension, irritability, anxiety. Related to high 
estrogen, low progesterone. 

2. PMS-C (craving), with symptoms of increased appetite, 
headache, fatigue, dizziness, fainting, palpitations. 
Related to increased carbohydrate intake and 
decreased prostaglandin El-type foods (from fish, 
nuts, seeds). 

3. PMS-D (depression), with symptoms of depression, 
crying, forgetfulness, confusion, insomnia. Related to 
low 7 estrogen, high progesterone, elevated male 
hormone with excess hair growth. 

4. PMS-H (hyperhydration), with symptoms of fluid 
retention, weight gain, swollen extremities, breast 
tenderness, abdominal bloating. Related to excess 
aldosterone (a kidney hormone that causes fluid 
retention). 

Maureen had symptoms from three of the four groups. Her 
successful treatment involved balancing hormones and re¬ 
placing deficient nutrients. She began to take a daily table¬ 
spoon of flaxseed oil, which contains omega-3 essential fatty 
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acids, along with magnesium, vitamin B 6 , and calcium. Es¬ 
sential fatty acids are necessary building blocks for hormone 
production as long as they have magnesium and B vitamins as 
cofactors. 


PMS AND YOUR DIET 

A fascinating diet review shows that women suffering from 
PMS followed diets that were 

275 percent higher in refined sugar 
79 percent higher in dairy products 
78 percent higher in sodium 
77 percent lower in magnesium 
63 percent higher in refined carbohydrates 
53 percent lower in iron 
52 percent lower in zinc y 

Ounce for ounce, chocolate has more magnesium than any 
other food, and the irresistible urge to consume chocolate is 
a sure sign of magnesium deficiency. Premenstrual choco¬ 
late craving is widespread because magnesium is at its lowest 
around that time of a woman’s menses. The answer is not to eat 
more chocolate, however, but to increase magnesium intake by 
eating more nuts, whole grains, seafood, and green vegetables, 
and by taking magnesium supplements. The chocolate crav¬ 
ings will vanish when there is enough magnesium in the diet. 

Other foods to consume in moderation are beef and chicken, 
which are frequently treated with synthetic hormones. Re¬ 
member that one type of PMS occurs when there is too much 
estrogen and too little progesterone in a woman’s body. It is 
possible to end up with too much estrogen stimulation by eat¬ 
ing, drinking, or breathing synthetic hormones, pesticides, or 
other chemical residues that mimic estrogen. The saturated 
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fat and arachidonic acid in meat also suppress progesterone 
production and cause symptoms of inflammation that worsen 
PMS and can lead to painful periods. Essential fatty acids—from 
fish. nuts, and seeds, including flaxseed—are much healthier 
fats and help prevent PMS, unless you have a magnesium de¬ 
ficiency. Without magnesium, essential fatty acids are not 
processed properly and are not able to calm the irritability and 
inflammation of PMS and painful periods. Magnesium defi¬ 
ciency is created by stress, which is common to PMS sufferers. 
The only solution to this vicious circle is to eat a healthy diet— 
organic, if possible—and take nutrient supplements that in¬ 
clude magnesium. 


PMS AND DEPRESSION 


Women can get depressed before their period, but PMS is not 
just depression. Yet PMS is often considered by medical doc¬ 
tors and pharmaceutical companies to be a psychiatric condi¬ 
tion suitable for treatment with selective serotonin reuptake 
inhibitors such as fluoxetine (Prozac, Serafem). But remem¬ 
ber that a lack of fluoxetine does not cause PMS symptoms; 
a lack of magnesium does. The replacement of magnesium 
in the body will treat PMS and cause no side effects. In fact, it 
has also been found that magnesium relieves the depression 
of premenstrual syndrome by positively influencing sero¬ 
tonin activity naturally. Serafem can make no such claim. 

TREATMENT FOR PMS 


DIET 

Increase complex carbohydrates and fiber. 

Reduce saturated fats, particularly red meat and dairy. 
Eliminate caffeine and alcohol. 

Reduce salt intake. 

Eliminate sugar. 
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SUPPLEMENTS FOR PMS 

Magnesium citrate: 300-900 mg daily 
Vitamin B6: 100 mg three times a day for ten days before the 
period starts 

Vitamin B complex: 50 mg daily 
Vitamin E as mixed tocopherols: 400 IU daily 
Essential fatty acids: flaxseed oil, 1 tbsp twice per day, or 
evening primrose oil, 500 mg three times per day 
Calcium citrate: 500 mg daily 

Milk thistle: 250 mg three times a day, to detox the liver 
Progesterone: ] /4 tsp twice a day rubbed into the skin (rotate 
among inner thighs, stomach, inner arms). Use natural 
progesterone cream derived from wild yam to balance ex¬ 
cess estrogen. It should contain USP progesterone 450- 
500 mg/oz. (Before using progesterone cream, have a 
naturopathic doctor evaluate your hormones by testing 
levels in your saliva and retest every three to four months 
to avoid overdosing, which can deplete magnesium.) 


DYSMENORRHEA (PAINFUL PERIODS) 

Calcium can act like a painkiller and relaxant, but it may ac¬ 
complish this by driving magnesium out of the cells and into 
the bloodstream, where it is able to be directed toward ailing 
tissues to treat pain. So taking calcium can alleviate menstrual 
cramps in this way—until you become magnesium-depleted. 
Taking magnesium before your period may forestall the pain al¬ 
together. A series of European studies with small groups of 
women who suffered painful periods consistently showed relief 
of symptoms when they took high doses of magnesium. 10 11 12 
A balanced calcium and magnesium supplement (300 mg cal¬ 
cium citrate and 300 mg magnesium citrate, twice per day) 
helps to ensure adequate levels of both minerals and should 
be taken preventively (use less calcium if you eat calcium-rich 
foods such as dairy, greens, and grains). Extra magnesium can 
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also be taken when the pain is at its worst (300 mg once or 
twice a day for a total of 900-1,200 mg). 

Some women find that decreasing their intake of meat be¬ 
fore their period helps prevent cramps. What may not be obvi¬ 
ous is that when you cut back on meat you have a better 
chance of eating more magnesium-rich foods that will ease 
symptoms of painful periods. 


POLYCYSTIC OVARIAN SYNDROME 

Polycystic ovarian syndrome (PCOS) patients have a high inci¬ 
dence of insulin resistance and glucose intolerance. In a recent 
telephone consultation, a young woman told me she had been 
advised to go on diabetes drugs, not because she has diabetes 
but because she has PCOS and the drugs were supposed to 
lower her insulin resistance. PCOS patients also tend to be at 
risk for hypertension, diabetes, and heart disease. Since a low 
magnesium ion level and a high calcium/magnesium ratio are 
associated with insulin resistance, cardiovascular problems, 
diabetes mellitus, and hypertension, a study was done on a 
group of PCOS patients to determine the effects of magnesium 
intervention. Significantly lower levels of magnesium ions and 
serum magnesium and a significantly higher calcium-ion-to- 
magnesium-ion ratio were found in the PCOS patients com¬ 
pared with the controls, which gave me enough evidence to 
recommend she speak to her doctor about taking a magne¬ 
sium citrate supplement of 300 mg twice per day to treat her 
insulin resistance and possibly her PCOS as well. 13 



INFERTILITY, PREGNANCY, 
PREECLAMPSIA, AND CEREBRAL PALSY 


A dvice passed down through generations of midwives in¬ 
cludes giving Epsom salts (magnesium sulfate) through¬ 
out pregnancy. Therefore it comes as no surprise that 
magnesium is an important part of the whole miracle of ush¬ 
ering new life into the world. Conception, pregnancy, and de¬ 
livery are times when nature, nutrients, and nurturing are the 
prescription, not drug intervention. I learned this important 
lesson from the astonishing results in the delivery suite when 
IV magnesium was used to stop seizures and lower high blood 
pressure. This powerful yet safe medicine can do much more 
than we currently allow. 


INFERTILITY 

The Pottenger Cat Study is very instructive on the absolute re¬ 
quirement for good nutrition in pregnancy. Francis M. Pot¬ 
tenger, M.D.. beginning in 1932, ran a ten-year nutritional 
experiment on several groups of cats. He fed one group heat- 
processed food and another group raw meat and raw milk. The 
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in contrast to those eating the raw food diet. This simple study 
underscores the importance not just of magnesium but of all 
nutrients in producing a viable pregnancy. We know that heat¬ 
ing food past the boiling point destroys vitamins and burns off 
magnesium and enzymes. Most minerals may be left, but the 
vital balance with other nutrients is ultimately lost. 

Dr. Sherry Rogers, a diplomate in family practice, allergy- 
asthma-immunology, and environmental medicine and a fel¬ 
low of the American College of Nutrition, says that just as 
migraines are caused by spasms in the brain arteries, spasms 
in the fallopian tubes cause infertility. This may explain why so 
many infertile women get pregnant when they go on a whole¬ 
foods diet and take supplements including magnesium. 1 Mag¬ 
nesium is required in higher amounts during pregnancy. 2 So 
taking it to enhance conception also creates a healthier preg¬ 
nancy. 

It also appears that male infertility is associated with mag¬ 
nesium deficiency. Both magnesium and zinc are found in very 
significant amounts in seminal fluid. However, infertile men 
have much lower levels of magnesium, especially when they 
also have chronic prostatitis or prostate infection. 3 


SEIZURES IN THE DELIVERY SUITE 

Marie was not having an easy pregnancy. She had gained too 
much weight, she had headaches, and her ankles and hands 
were swollen. She also felt a tightness in her head and short¬ 
ness of breath. At her eight-month visit to the doctor, her 
blood pressure was elevated, she had hyperactive reflexes, and 
her urine showed protein—all symptoms of preeclampsia 
(also called pregnancy-induced hypertension or toxemia). 
Preeclampsia occurs in 7 percent of all pregnancies and, ac¬ 
cording to the Preeclampsia Foundation, is responsible for at 
least 76,000 maternal deaths worldwide each year. A rapidly 
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progressive condition characterized by high blood pressure, 
hyperactive reflexes, edema, headaches, changes in vision, and 
protein in the urine, it can escalate and cause seizures, at 
which point it is called eclampsia. 

Eclampsia is a serious condition that can cause premature 
labor, premature birth, and cerebral palsy in the newborn. 
Marie’s doctor said that bed rest was the only solution to lower 
her blood pressure but that if she continued to have high blood 
pressure around the time of delivery, he would give her intra¬ 
venous magnesium. Unfortunately, he did not have her cur¬ 
rent magnesium levels tested. Many researchers and clinicians 
recommend that pregnant women have a red blood cell mag¬ 
nesium test or EXATest and take 300-600 mg of supplemental 
magnesium. 4, 5 6 (Always check with your obstetrician or 
health care provider before adding any supplement, but know 
that magnesium has a long history of safety for both mother 
and child.) 

Although magnesium is the treatment of choice for 
pregnancy-induced hypertension, it could be used more widely. 
Many researchers suggest that pregnant mothers routinely 
take magnesium throughout pregnancy to prevent complica¬ 
tions during delivery and postpartum, and to help prevent pre¬ 
mature births/ Clinical trials have demonstrated that mothers 
supplementing with magnesium oxide have larger, healthier 
babies and lower rates of preeclampsia, premature labor, sud¬ 
den infant death, and birth defects, including cerebral palsy.” 
What has become apparent in recent studies, however, is that 
only 4 percent of magnesium oxide is absorbed and utilized in 
the body. (In Chapter 18 the various types of magnesium prod¬ 
ucts that are available are listed to help you decide which one 
is best for you.) Fortunately, Marie consulted a midwife special¬ 
izing in preeclampsia, who was familiar with the use of magne¬ 
sium in pregnancy. They checked the label of Marie’s prenatal 
suDDlement and found that it contained only 150 mg of mag- 
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nesium: she really needed at least 360 mg just to meet the RDA 
for pregnant women. The midwife recommended that Marie 
take a magnesium supplement to give her a total of 400 mg of 
elemental magnesium per day and that she increase her intake 
of magnesium-rich foods. 


Magnesium sulfate given intravenously for eclampsia has 
been used successfully for more than seventy-five years. 9 In 
the 1960s, the advent of new diuretics and anticonvulsant 
drugs threatened to displace magnesium sulfate. Drug com¬ 
panies continue to run expensive clinical trials to compare 
their newest antihypertensives and anticonvulsants to mag¬ 
nesium sulfate. Most studies show that magnesium is, in 
fact, more effective than synthetic medications, decreases 
both infant and maternal mortality, and is extremely safe. As 
one researcher remarked, “The significant improvement in 
fetal outcome with dietary magnesium supports the concept 
of magnesium supplementation during pregnancy." 10 


On this new regimen, Marie noticed many positive changes. 
She had less back and neck tension, was no longer constipated 
(a common side effect of pregnancy), had more energy, and 
lost her edema and puffiness. Finally, the tightness in her head 
lessened and her blood pressure began to go down. When she 
told all this to her obstetrician, he actually apologized for not 
being more aware of her magnesium status and said it was a 
good reminder for him to be more diligent about the amount of 
magnesium in his patients’ prenatal supplements. 


SIDS 

Magnesium deficiency has been implicated in sudden infant 
death syndrome (SIDS), which has features in common with 
sudden cardiac death of adults 11 and may be prevented by giv- 
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ing adequate magnesium to the mother and child. 12 An episode 
of muscular weakness induced by magnesium deficiency 
could prevent a distressed infant from turning its head when 
lying facedown and thus result in suffocation. 13 

The triple-risk model for SIDS describes the intersection of 
three potential risks: (1) a vulnerable newborn who is magne¬ 
sium-deficient, (2) a critical adjustment and development pe¬ 
riod in a newborn displaying hyperirritability and unsettled 
cardiovascular and respiratory control, and (3) an outside 
stressor such as high-pitched noise, excessive motion or han¬ 
dling, chill, fever, or vaccination. Together, these three risks 
may trigger a shocklike episode of apnea, unconsciousness, 
and slow heart rate. Researchers feel that it is likely that a high 
proportion of SIDS deaths could be prevented by simple oral 
magnesium supplementation to infants during the first critical 
weeks and months of life. 14 This could be given in the form of a 
magnesium citrate or magnesium chloride powder in a bottle 
of water. 

Dr. Jean Durlach, a professor at St. Vincent de Paul Hospi¬ 
tal in Paris and president of the International Society for the 
Development of Research on Magnesium (SDRM), states, 
“This simple and cheap supplementation with doses of 300 
milligrams per day to the mother is ethically justifiable. Fur¬ 
thermore the beneficial effects of magnesium supplementa¬ 
tion are well established for the mother, for fetal development, 
and for the baby at birth.” He calls for a large clinical trial of 
magnesium supplementation in pregnant and breast-feeding 
women. 1 ’ 


CEREBRAL PALSY 

Cerebral palsy (CP) can occur when there is a fetal brain hem¬ 
orrhage during the last stages of pregnancy, either from the 
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developing baby's brain. It can also be caused by low birth 
weight and prematurity. In cerebral palsy, the brain is dam¬ 
aged in such a way that it is unable to properly direct muscle 
function. The brain gives the muscles contradictory signals, 
and as a result, the muscles lock and become spastic or go limp, 
creating a disabling and incurable condition. Close to half the 
infants born with CP also have mental handicaps. Very-low- 
birth-weight babies (less than 1,500 g, or 3.3 lbs) are a hun¬ 
dred times more likely to have disabling CP than infants of 
average birth weight (3,000-3,500 g); more than 25 percent 
of all CP occurs in very-low-birth-weight babies. More than 
half a million Americans suffer from CP, with estimated medi¬ 
cal costs of $ 5 billion a year. 

Since there is no treatment for CP, preventing cerebral 
palsy would be “very desirable indeed,” asserts neurologist 
Karin B. Nelson of the National Institutes of Health in Bethesda, 
Maryland. Dr. Nelson and her colleagues concluded a ground¬ 
breaking study in 1995 showing that very-low-birth-weight 
babies in four centers in California had a lower incidence of 
cerebral palsy when their mothers were treated with magne¬ 
sium sulfate shortly before giving birth. 16 “This intriguing find¬ 
ing means that use of a simple medication could significantly 
decrease the incidence of cerebral palsy and prevent life¬ 
long disability and suffering for thousands of Americans," said 
Zach W. Hall, Ph.D„ director of the National Institute of Neu¬ 
rological Disorders and Stroke. The researchers calculated that 
magnesium sulfate reduced the prevalence of cerebral palsy 
by about 90 percent and reduced the prevalence of mental re¬ 
tardation by about 70 percent. They speculate that magnesium 
may play a role in brain development and possibly prevent ce¬ 
rebral hemorrhage in preterm infants. 

Dr. Diane Schendel found very similar results the following 
year while studying a population in Atlanta. 17 Those mothers 
receiving magnesium sulfate delivered infants with a 90 per- 
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cent lower prevalence of cerebral palsy and a 70 percent lower 
prevalence of mental retardation. The researchers reported 
that at one year of age. only 1 out of 113 babies whose moth¬ 
ers received magnesium sulfate developed cerebral palsy. Only 
two of the babies had mental handicaps. In contrast. 30 of the 
405 children whose mothers did not receive magnesium sul¬ 
fate had cerebral palsy and 22 had handicaps. The investi¬ 
gators speculated that magnesium may prevent fetal brain 
hemorrhage or block the harmful effects of a diminished oxy¬ 
gen supply to the brain. And for those babies exposed to too 
much oxygen in an attempt to overcome intrauterine deficits, 
magnesium protects the lungs. 18 A recent literature review 
and new research suggest that magnesium chloride might be 
even more protective for the developing brain than magne¬ 
sium sulfate. 19 20 

Beyond magnesium supplementation given to expectant 
mothers and to newborns, there are certain interventions that 
can prevent some of the subsequent brain damage to low- 
birth-weight infants. One is specialized craniosacral massage 
provided within hours or days of birth by licensed practition¬ 
ers. Naturopaths can help identify food or airborne allergies 
that can worsen symptoms, and can recommend a wholesome 
diet and supplement program. Be warned that many supple¬ 
ments on the shelf contain aspartame, a potent neurotoxin. 
You should never expose your child to this chemical. 



INFERTILITY, PREGNANCY, PREECLAMPSIA, AND CEREBRAL PALSY / 14? 


SUPPLEMENTS FOR CHILDREN 
WITH CEREBRAL PALSY 


Magnesium citrate: 10 mg /kg /day 
Zinc: 5 mg per day 
Vitamin B complex: 10 mg per day 
Vitamin C: 200 mg per day 
Bioflavonoids: 100 mg per day 

Essential fatty acids: DHA, 1 tsp per day; cod liver oil, 1 tsp 
per day; flaxseed oil, 1 tsp per day 



CHAPTER ELEVEN 


OSTEOPOROSIS AND KIDNEY STONES 


THREE THINGS YOU NEED TO KNOW ABOUT 
MAGNESIUM, OSTEOPOROSIS, 

AND KIDNEY STONES 


1. Magnesium is just as important as calcium to prevent 
and treat osteoporosis. 

2. Magnesium keeps calcium dissolved in the blood so it 
will not form kidney stones. 

3. Taking calcium without magnesium for osteoporosis 
can promote kidney stones. 


Muriel wondered how she managed to have soft bones and kid¬ 
ney stones all at the same time. Her recent bone density test 
showed obvious osteoporosis, yet she was now in the hospital 
with her third kidney stone attack. A young intern explained 
that she was losing calcium from her bones, which was being 
deposited in her kidneys and flushed out as hard, jagged crys¬ 
tals that were excruciatingly painful to pass. The high doses of 
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calcium that she was taking for her osteoporosis were only 
making matters worse. 

Muriel's urologist did an analysis on her kidney stones and 
told her to stop eating all dairy products and to avoid calcium 
supplements, but Muriel was very concerned that her osteo¬ 
porosis would worsen. 

When she consulted with me, I was able to explain that 
there are approximately eighteen nutrients essential for healthy 
bones, including magnesium, the most important mineral 
after calcium. Susan Brown, Ph.D., director of the Osteoporo¬ 
sis Education Project in Syracuse, New York, warns that “the 
use of calcium supplementation in the face of magnesium de¬ 
ficiency can lead to a deposition of calcium in the soft tissue 
such as the joints, promoting arthritis, or in the kidney, con¬ 
tributing to kidney stones.” 1 Dr. Brown recommends a daily 
dose of only 450 mg of magnesium for the prevention and 
treatment of osteoporosis. 

Women with osteoporosis have lower-than-average levels 
of magnesium in their diets, according to survey reports. Mag¬ 
nesium deficiency can compromise calcium metabolism and 
also hinder the body’s production of vitamin D, further weak¬ 
ening bones. 

Magnesium’s role in bone health is multifaceted. 

• Adequate levels of magnesium are essential 
for the absorption and metabolism of calcium. 

• Magnesium stimulates a particular hormone, 
calcitonin, that helps to preserve bone structure and 
draws calcium out of the blood and soft tissues back 
into the bones, preventing some forms of arthritis and 
kidney stones. 

• Magnesium suppresses another bone hormone called 
parathyroid, preventing it from breaking down bone. 
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• Magnesium converts vitamin D into its active form so 
that it can help calcium absorption. 

• Magnesium is required to activate an enzyme that is 
necessary to form new bone. 

• Magnesium regulates active calcium transport. 

With all these roles for magnesium to play, it is no wonder that 
even a mild deficiency can be a risk factor for osteoporosis. Fur¬ 
ther, if there is too much calcium in the body, especially from 
calcium supplementation, as in Muriel’s case, magnesium ab¬ 
sorption can be greatly impaired, resulting in worsening osteo¬ 
porosis and the likelihood of kidney stones, arthritis, and heart 
disease. A chance meeting in a hotel with a woman whose 
lymphoma worsened immediately after being prescribed 2,500 
mg of calcium, but no magnesium, for her osteoporosis made 
me realize that excess calcium can also deposit in cancerous 
tumors. 

Other factors that are important in the development of os¬ 
teoporosis include diet, drugs, endocrine imbalance, allergies, 
vitamin D deficiency, and lack of exercise. A detailed review of 
the osteoporosis literature shows that chronically low intake of 
magnesium, vitamin D, boron, and vitamins K, B )2 , B 6 , and 
folic acid leads to osteoporosis. Similarly, chronically high 
intake of protein, sodium chloride, alcohol, and caffeine ad¬ 
versely affects bone health." 1 The typical Western diet (high 
in protein, salt, and refined and processed foods) combined 
with an increasingly sedentary lifestyle contributes to the in¬ 
creasing incidence of osteoporosis. 

Looking at her lifestyle, Muriel saw how much she had 
contributed to her own condition. She averaged five cups of 
coffee, three glasses of wine, and twenty cigarettes a day. This 
was causing calcium and magnesium, and the other nutrients 
that have to deal with toxins, to be overworked or flushed out 
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cause she was constantly on the run. Muriel also drank lots of 
soda, which is high in sugar and phosphorus, both of which 
cause calcium and magnesium to be eliminated. She also 
avoided the sun and therefore got little vitamin D. 

Instead of becoming discouraged. Muriel was able to look 
on the bright side. At least now she knew what lifestyle habits 
she had to change and what supplements to take. Her kid¬ 
ney stones soon became a thing of the past, her overall health 
dramatically improved, and after two years she had not just 
stopped losing bone but actually saw an increase in her bone 
density. 


OSTEOPOROSIS MISUNDERSTOOD AND MISTREATED 

Osteoporosis is neither a normal nor inevitable consequence of 
aging: Our bones were designed to last a lifetime. Popular wis¬ 
dom, however, is that osteoporosis in women is due to a de¬ 
crease in estrogen levels with age. Doctors therefore rely on 
estrogen, calcium, and drugs that stimulate bone formation 
to treat osteoporosis. The National Institutes of Health (NIH) 
Osteoporosis Prevention, Diagnosis, and Therapy Consensus 
Statement of 2000 was developed from a conference including 
eighty experts, but no mention of magnesium deficiency as a 
causative factor in osteoporosis was made in the final report. 4 

With drug companies funding most of the osteoporosis re¬ 
search, there are no large clinical trials investigating the mag¬ 
nesium connection in bone production. Although I was able to 
find over 22,000 journal articles on osteoporosis, there were 
only ten in the past decade that studied the magnesium con¬ 
nection in humans. As long as people are given false hope that 
there is some magic bullet in the pharmaceutical pipeline that 
will “cure” osteoporosis, or any other chronic disease, they will 
ignore the underlying diet- and nutrient-related reasons for 
their health problems. 
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The recent report that Fosamax causes jawbone deteriora¬ 
tion is evidence that this drug, and likely all bisphosphonates, 
cause brittle bones. Fosamax destroys osteoclasts, the cells 
that remodel bone (sculpt the bone as new bone forms). Fosa¬ 
max is therefore supposed to prevent bone breakdown—but 
the drug companies did not reckon with the bone-remodeling 
function of the osteoclast. X-rays of bones under the influence 
of Fosamax may look like they have more calcium but with¬ 
out the remodeling capacity the bones' internal structure is in 
disarray, and bones are more brittle, and may actually break 
more easily. 

When you read the scientific literature, there is ample evi¬ 
dence that many nutrients, especially magnesium, play a cru¬ 
cial role in bone development. Much animal research, for 
example, proves that magnesium depletion alters bone and 
mineral metabolism, which results in bone loss and osteoporo¬ 
sis. 5 6 Magnesium deficiency is very common in women with 
osteoporosis compared to controls/ 

In one study, postmenopausal women with osteoporosis 
were able to stop the progression of the disease with 2 50-750 
mg of magnesium daily for two years. Without any other 
added measures, 8 percent of these women experienced a net 
increase in bone density. 8 A group of menopausal women given 
a magnesium hydroxide supplement for two years had fewer 
fractures and a significant increase in bone density. 4 Another 
study showed that by taking magnesium lactate (1,500- 
3,000 mg daily for two years). 65 percent of the women were 
completely free of pain and had no further degeneration of 
spinal vertebrae. 10 Magnesium in conjunction with hormonal 
replacement improved bone density in several groups of women 
compared to controls. 11 12 In fact, if you are taking estrogen 
and have a low magnesium intake, calcium supplementation 
may increase your risk of thrombosis (blood clotting that can 
lead to a heart attack). 13 



OSTEOPOROSIS AND KIDNEY STONES / 153 


It is unfortunate that the treatment for osteoporosis has 
been simplified into the single battle cry “Take calcium.” Cal¬ 
cium dominates every discussion about osteoporosis, is used to 
fortify dozens of foods (including orange juice and cereal), and 
is a top-selling supplement, but it cannot stand alone. In Chap¬ 
ter 1. we talked about the dance of calcium and magnesium. 
These minerals work so closely together that the lack of one 
immediately diminishes the effectiveness of the other. Even 
though the use of calcium supplementation for the manage¬ 
ment of osteoporosis has increased significantly in the last 
decade, scientific studies do not support such large doses after 
menopause. Soft tissue calcification could be a serious side ef¬ 
fect of taking too much calcium. 14 

Osteoporosis is generally a progressive disease, and some 
say it is incurable, but if you avoid the risk factors that are 
under your control, take a good range of bone-building nutri¬ 
ents, and exercise, you can halt the condition even if you have 
the symptoms. Prevention is the best defense, the key elements 
of which are: 

• Eat a balanced, nutrient-rich diet. 

• Take supplements of calcium, magnesium, and the 
various bone support factors. 

• Practice a vigorous exercise program throughout life. 


DIET FOR OSTEOPOROSIS 

A high-protein diet and excess sugar, alcohol, and coffee all 
rob the body of essential minerals. Prevention in the form of 
fruit and vegetables containing large amounts of calcium, 
magnesium, and potassium contributes to maintenance of 
bone mineral density. 1 ’ Add more vegetables, whole grains, 
legumes, nuts, and seeds to your diet, and be sure to include 
some of the magnesium-rich foods listed on pages 255-57. 
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The foods that are high in calcium are usually abundant in 
magnesium as well, including nuts and seeds, sardines, bok 
choy (Chinese cabbage), and broccoli. See the list of foods con¬ 
taining high amounts of calcium on pages 257-58. 


SUPPLEMENTS FOR OSTEOPOROSIS 


Calcium citrate: 500 mg per day 

Magnesium citrate: 300 mg twice a day 

Boron: 2 mg daily (involved in vitamin D conversion) 

Copper: 1 -3 mg daily (for collagen cross-linking) 
Manganese: 5-10 mg per day (stimulates the production of 
mucopolysaccharides, the organic matrix of bone) 

Zinc: 10 mg daily (important for bone matrix) 

Vitamin A: 20,000 IU daily (forms bone matrix) 

Vitamin B 6 : 50 mg per day 
Folic acid: 800 meg daily 
Vitamin B complex: 50 mg per day 
Vitamin C: 1,000 mg per day 

Vitamin D: 1,000 IU or 20 minutes in the sun daily (for calcium 
absorption) 

Progesterone for postmenopausal women under the advice 
of your doctor and after hormonal saliva testing to deter¬ 
mine deficiency of progesterone: days 1-25, use '/& tsp of 
progesterone cream, rubbed into the skin, twice a day; 
take a break days 25-31 (make sure the product contains 
USP progesterone). Test levels every three to six months 
to prevent progesterone excess. 


You can obtain about half your mineral needs from good or¬ 
ganic foods. The supplement doses above assume that you are 
already getting minerals in your diet. If you do not eat a good 
diet, your mineral supplement amounts should be increased 
by 50 percent. 
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KIDNEY STONES 

Kidney stones occur when the microscopic debris excreted in 
the urine becomes too concentrated to pass freely out of the 
kidneys into the bladder. Kidney stones are quite common in 
the general population. Risk factors for kidney stones include 
a history of hypertension, chronic dehydration, and a low di¬ 
etary intake of magnesium. 16 One percent of autopsies reveal 
stones in the urinary tract, but most are small enough to pass 
unnoticed. Up to 15 percent of white men and 6 percent of all 
women will develop one stone, with recurrence in about half 
of these people. Approximately one person in a thousand in 
the United States is hospitalized annually with excruciatingly 
painful stones trapped in their urinary passages. The pain be¬ 
gins in the lower back and can radiate across the abdomen or 
into the genitals or the inside of the thigh. 


Most kidney stones are made up of calcium phosphate, cal¬ 
cium oxalate, or uric acid. (The kind of stones you have can 
be determined from an analysis of passed stones.) Calcium 
stones are seen chiefly in men, often with a family history. 
Calcium phosphate and calcium oxalate alone are responsi¬ 
ble for almost 85 percent of all stones. Uric acid stones make 
up 5-10 percent of all stones. They are also seen mostly in 
men, half of whom have gout. The remaining 5 percent are 
rare stones that can be formed during kidney infections. 


Diagnosis is made by urinalysis and X-ray. If there are only a 
few calcium crystals or small stones, often no treatment may 
be needed, but pain may be relieved with painkillers and mus¬ 
cle relaxants. Larger stones are treated with surgery or with 
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lithotripsy (the breakdown of the stones into little pieces using 
special ultrasound machines). 

Several factors can be involved in stone formation: 

1. Elevated calcium in the urine is caused by a diet high 
in sugar, fructose, alcohol, coffee, and meat. These 
acidic foods pull calcium from the bone and excrete it 
through the kidneys. Calcium supplementation 
without magnesium also causes elevated calcium in 
the urine. 

2. Higher-than-normal levels of oxalate found in the 
urine may relate to a high dietary intake of oxalic- 
acid-containing foods: rhubarb, spinach, chard, raw 
parsley, chocolate, tea, and coffee, among others. The 
oxalic acid in them promotes stone formation by 
binding to calcium, creating insoluble calcium oxalate. 

3. Dehydration concentrates calcium and other minerals 
in the urine. Six to eight glasses of water a day are 
essential to flush the kidneys properly. Increased 
sweating and not enough water intake create 
concentrated urine. 

4. Soft drinks containing phosphoric acid encourage 
kidney stones in some people by pulling calcium out of 
the bones and depositing it in the kidneys. 

5. A diet high in purines (substances found in alcohol, 
meat, and fish) can cause uric acid kidney stones. 

Kidney stones and magnesium deficiency share the same list of 
causes, including a diet high in sugar, alcohol, oxalates, and 
coffee. An important animal study shows that a high dietary 
intake of fructose (from high-fructose corn syrup, used as a 
sweetener) significantly increases kidney calcification, espe¬ 
cially when dietary magnesium is low. 17 The U.S. Department 
of Agriculture warns that young people, especially, derive too 
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many of their daily calories from the high-fructose corn syrup 
in sodas and eat few greens, which are rich in magnesium. 
The phosphoric acid in soft drinks is also punishing to the 
magnesium in the body and depletes magnesium stores while 
wearing away bone. 1819 

One of magnesium’s many jobs is to keep calcium in so¬ 
lution to prevent it from solidifying into crystals; even at times 
of dehydration, if there is sufficient magnesium, calcium will 
stay in solution. Magnesium is the pivotal treatment for kidney 
stones. If you don’t have enough magnesium to help dissolve 
calcium, you will end up with various forms of calcification. 
This translates into stones, muscle spasms, fibrositis, fibro¬ 
myalgia, and atherosclerosis (calcification of the arteries). 

Dr. George Bunce has clinically proven the relationship be¬ 
tween kidney stones and magnesium deficiency. 20 As early as 
1964, Bunce reported the benefits of administering a 420 mg 
dose of magnesium oxide per day to patients who had a history 
of frequent stone formation. 

When there is more calcium than magnesium, kidney 
stones can form. Let’s look at that simple experiment from 
Chapter 1 again to prove the point. Crush and stir a calcium 
tablet in 1 oz of water; note how much dissolves and how 
much is still swirling around in the bottom of the glass. Then 
add a crushed magnesium tablet, or the contents from a mag¬ 
nesium capsule, to the water and see how much more calcium 
dissolves. If calcium is dissolved properly in the blood, then it 
won’t form crystals in the kidney. 

Several older studies show the benefits of magnesium hy¬ 
droxide in preventing stone formation. Fifty-five patients with 
a combined 480 stones in the previous ten years were placed 
on 200 mg of magnesium hydroxide daily. Patients were fol¬ 
lowed for two to four years, and only eight patients developed 
new stones. Of a group of forty-three kidney stone patients 
who did not receive magnesium, 59 percent developed new 
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kidney stones over a four-year period. 21 An even earlier study 
using magnesium oxide and vitamin B 6 (a natural diuretic) 
showed a decrease in stone formation for 149 patients, who 
went from an average of 1.3 stones per year to 0.1 stones. 
Patients were followed for between four and a half and six 
years. 22 In another study, fifty-six patients were given 200 mg 
of magnesium hydroxide twice per day. At the two-year mark, 
forty-five were free of kidney stone recurrence; of thirty-four 
patients not taking magnesium, fifteen had recurrences after 
two years. 23 

Other studies show that urinary magnesium concentra¬ 
tion is abnormally low and urinary calcium concentration is 
abnormally high in more than 25 percent of patients with kid¬ 
ney stones. Supplemental magnesium intake corrects this 
abnormality and prevents the recurrence of stones. Other re¬ 
searchers acknowledge that magnesium oxide or magnesium 
hydroxide therapy causes a considerable lessening of kidney 
stone recurrence in men and feel that soft tissue calcifications 
can be stopped and even prevented by magnesium therapy. 2 ^ 
Magnesium seems to be as effective against stone formation as 
diuretics, the major drug treatment for kidney stones. 23 Avoid¬ 
ance of calcium, taking diuretics, and mechanical intervention, 
however, seem to constitute the current allopathic medical ap¬ 
proach to kidney stones. 

More recent reports indicate that magnesium citrate may 
be a better choice than either magnesium oxide or magnesium 
hydroxide because it is better absorbed. Only 4 percent of mag¬ 
nesium oxide finds its way into body tissues. A 2005 review 
paper notes that while magnesium oxide and magnesium hy¬ 
droxide had been looked upon favorably for the treatment of 
kidney stones, magnesium citrate proved to be far superior in 
double-blind, randomized, placebo-controlled trials, reducing 
the occurrence of kidney stones by 90 percent. 26 

Epidemiological findings round out the picture of kidney 
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stone occurrence and its association with low magnesium in¬ 
take. For example, the disease pattern in Greenland includes a 
low incidence of heart disease and kidney and urinary tract 
stones, few cases of diabetes mellitus, and little osteoporosis, 
all of which may be related to low calcium and high magne¬ 
sium in Greenlanders’ diet. 2. 


DIETARY TREATMENT FOR KIDNEY STONES 

On a regular basis, drink six to eight glasses of water (with a 
pH above 7.5) a day; increase intake of green vegetables and 
fiber (vegetarians have a 40-60 percent decreased risk of stone 
formation) and foods high in magnesium, such as seeds, vege¬ 
tables. and whole grains; and decrease consumption of sugar, 
alcohol, coffee, and meat. 

For uric acid kidney stones, decrease consumption of foods 
high in purine, such as alcohol, anchovies, herring, lentils, 
meat, mushrooms, organ meats, sardines, seafood, and shell¬ 
fish. For oxalate stones, decrease consumption of foods high 
in oxalic acid: red beet tops, black tea, cocoa, cranberry, nuts, 
parsley, tomatoes, rhubarb, chard, and spinach. The citric 
acid in lemons, limes, oranges, pineapples, and gooseberries 
dissolves calcium oxalate and calcium phosphate, preventing 
stone formation. 


SUPPLEMENTS FOR KIDNEY STONES 


Magnesium citrate: 300 mg twice per day 
Potassium citrate: 300 mg twice per day 
Vitamin B 6 : 50-100 mg daily 




PART THREE 


THE RESEARCH CONTINUES 


While research identifying magnesium deficiency as a 
causative factor in heart disease, migraines, and 
eclampsia is clear-cut, many investigators believe that 
magnesium also plays an important role in chronic fa¬ 
tigue syndrome, fibromyalgia, environmental illness, 
and aging. More investigation needs to be done on 
these conditions to prove that magnesium deficiency 
is a contributing factor and that magnesium replace¬ 
ment should be part of the treatment protocol. Part 
Three offers a review of what many clinicians and re¬ 
searchers already know about these conditions and 
the magnesium connection. 

But first, let’s look at magnesium through the eyes 
of John I. Rodale, editor of Prevention magazine, who in 
1968 wrote Magnesium: The Nutrient That Could Change 
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Your Life (available free online at www.mgwater.com/rodtitle. 
shtml). Rodale unearthed scientific and clinical research on 
the use of magnesium in treating infection, polio, epilepsy, al¬ 
coholism, prostate inflammation, cancer, and arthritis. Unfor¬ 
tunately, much of this research has been lost or ignored, but it 
deserves mention in order to stimulate further discussion and 
open doors to more investigation of the safety and effective¬ 
ness of magnesium. 

The scientific research on magnesium that Rodale re¬ 
ported in his book highlighted the work of a brilliant French 
surgeon named Pierre Delbet. His interest in magnesium 
spread to many other doctors in France, who expanded his 
work. Rodale gives a long list of French physicians who over 
the years verified Dr. Delbet’s findings and made new ones of 
their own. Delbet’s magnesium research began while he was 
searching for a suitable antiseptic solution to apply to the 
wounds of soldiers injured in World War I and discovered that 
magnesium chloride had wonderful healing properties when 
applied externally. 


IMMUNE SYSTEM 

After judging magnesium chloride to be a very effective anti¬ 
septic solution, Dr. Delbet began testing oral forms of it on dogs 
and then with his patients, finding it to be a powerful immune 
system booster. In a paper presented to the French Academy of 
Medicine in September 1915, Delbet describes the effect on 
white blood cells of a solution of magnesium chloride injected 
into the veins of dogs. White blood cells from a blood sam¬ 
ple taken before and after the injection were tested for their 
microbe-killing ability. Rodale reports that “five hundred white 
cells in the first sample destroyed 245 microbes. Five hundred 
white cells from the second destroyed 681. This increase in 
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microbe-killing under the influence of magnesium chloride 
was 180 percent over the other solutions. More experiments 
were performed: in one there was an increase to 129 percent, 
in another. 333 percent." 


POLIO 

Fortunately, polio is not the scourge it once was. However, a fol¬ 
lower of Dr. Delbet, Dr. Neveu, published a booklet titled Thera¬ 
peutic Treatment of Infectious Diseases by Magnesium Chloride: 
Poliomyelitis. The book described fifteen cases of polio effectively 
treated with magnesium chloride. Neveu was so convinced of 
the effectiveness of magnesium chloride that he insisted that 
every home should have a solution of magnesium chloride on 
hand to treat the first signs of sore throat, especially when stiff¬ 
ness of the neck was involved. His formula was 20 grams of 
magnesium chloride powder to 1 liter of water. 


SEIZURES 

Rodale found evidence that seizures could be treated with 
magnesium. Dr. Lewis B. Barnett, head of the Hereford Clinic 
and Deaf Smith Research Foundation in Hereford, Texas, 
learned that magnesium is low in people with epilepsy. In the 
1950s he presented evidence on thirty cases of childhood 
seizures that responded exceptionally well to high oral doses of 
magnesium. Barnett found that as his patients' blood magne¬ 
sium reached normal levels, their seizure activity diminished. 
He also reported that the treatment was entirely harmless. As 
a result of his research, Barnett reported that the main cause 
for the 3 million clinical and 10-15 million subclinical cases of 
epilepsy identified at the time was a deficiency of magnesium. 
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CANCER 

With one in two men and one in three women developing can¬ 
cer in their lifetime, it's important to mention the relationship 
of this serious condition to magnesium deficiency. Dr. Mildred 
Seelig wrote a detailed paper on cancer and its interaction 
with minerals and vitamins with a focus on magnesium (avail¬ 
able at www.mgwater.com/cancer.shtml). She noted a rela¬ 
tionship between magnesium deficiency and cancer, which 
should have alerted the cancer establishment to do further re¬ 
search. J. I. Rodale wrote a chapter on cancer and magnesium 
in his 1963 publication with evidence from doctors in France 
of its importance. 

Dr. Delbet felt that magnesium acts as a “brake” for cancer. 
He also observed that as the body grows older it grows more 
deficient in magnesium, and with this loss in magnesium there 
is a decrease in vitality, resistance, and cell regeneration. 


PROSTATE 

There appears to be no medical cure for swelling of the pros¬ 
tate (benign prostatic hypertrophy, or BPH) that leads to fre¬ 
quent nighttime urination. However, in 1930 Dr. Delbet and 
another doctor made two separate presentations to the Medi¬ 
cal Academy of France showing that magnesium chloride could 
adequately treat this condition. 


SENILITY AND AGING 

It appears that the early French researchers were very aware of 
the problem caused by calcium precipitating into the tissues of 
the body. Dr. Delbet observed that with age, the body’s tissues 
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have three times more calcium than magnesium, and he con¬ 
cluded that magnesium deficiency plays a role in senility. 


ALCOHOLISM 

In his research. Delbet came to the conclusion that a major 
cause of alcoholism is magnesium deficiency. Unfortunately, 
there is little research being done on this association and even 
less on the clinical application of magnesium in the treatment 
of alcoholism in spite of the fact that medical researchers com¬ 
ment on alcoholism’s association with magnesium deficiency. 


MAGNESIUM AND BODY ODOR 

There are no scientific studies about the effects of magnesium 
on body odor, but Rodale reported in his book that Delbet con¬ 
sidered body odor to be due to an imbalance in the normal in¬ 
testinal bacteria and that magnesium somehow restored that 
balance. Rodale later collected many anecdotal reports about 
the reduction of underarm odor, stool odor, and general body 
odor in people taking magnesium. 



CHAPTER TWELVE 


CHRONIC FATIGUE SYNDROME 
AND FIBROMYALGIA 


THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM, CHRONIC FATIGUE 
SYNDROME, AND FIBROMYALGIA 

1. Magnesium deficiency is common in chronic fatigue 
syndrome and fibromyalgia sufferers. 

2. Magnesium forms an important part of treatment for 
chronic fatigue syndrome and fibromyalgia. 

3. Magnesium ameliorates the fatigue, muscle pain, and 
chemical sensitivity of chronic fatigue syndrome and fi¬ 
bromyalgia. 


Over the past one hundred years, we have had a tremendous 
love affair with chemicals and electronics and a strange mar¬ 
riage with scientific methodology. It is safe to say that impor¬ 
tant advances in chemicals, pharmaceuticals, and science in 
general came out of the World War II effort and space re¬ 
search. The unseen potential risks to the public were presum- 
ablv outweighed bv the crisis of the time. 
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However, our sedentary lifestyle, consumption of synthetic 
foods, environmental chemicals, and polluted atmosphere 
have coincided with a greater frequency of chronic fatigue 
syndrome and fibromyalgia. On a parallel track, magnesium 
and other nutrients have become woefully depleted and, as we 
will see in Chapter 13, leave us unable to protect our bodies 
and brains from chemicals. 


CHRONIC FATIGUE SYNDROME 

Chronic fatigue syndrome (CFS) was formally recognized and 
defined as an illness by the Centers for Disease Control (CDC) in 
1988. Before that time, and even since, many doctors consid¬ 
ered the condition psychological. CFS goes by various names: 
Epstein-Barr, yuppie flu, and, in Britain, myalgic encephalo¬ 
myelitis (which identifies the muscles and brain as sites of in¬ 
flammation). Unfortunately, chronic fatigue syndrome is the 
name that has stuck in the United States, which makes it seem 
related to the generalized fatigue that anyone can suffer at one 
time or another. The name minimizes the global impact that 
this devastating disease can have on a person’s life. 

The symptoms of CFS are chronic headaches, swollen 
glands, periodic fevers and chills, muscle and joint aches and 
pains, muscle weakness, sore throat, and numbness and tin¬ 
gling of the extremities. The general feeling is one of incredible 
fatigue and inability to do even the simplest of tasks without 
becoming exhausted, inability to cope with any stress, and in¬ 
somnia. 

There are many theories about the cause of CFS, but one 
triggering factor could be a reactivation of an already present 
mononucleosis-like virus called Epstein-Barr virus. Upward of 
90 percent of the population already has antibodies to Epstein- 
Barr virus, meaning the virus infected them at some point in 
their lives. In most people the infection came and went like a 
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normal cold or flu. But for some, the first infection or the reac¬ 
tivation of the virus can be quite severe and leave them feeling 
fatigued, run-down, and never truly healthy again. 

If CFS is some type of infection presenting itself in a new 
way, then the people it affects most severely seem to be more 
run-down and stressed than average. It appears that this infec¬ 
tion becomes chronic because the immune system is not 
strong enough to fight it off or because sufferers come in con¬ 
tact with a chemical or pollutant that undermines their resis¬ 
tance and allows them to succumb to the illness. One of the 
ways the immune system is stressed is by the generalized de¬ 
pletion of minerals and vitamins that it needs to function 
properly. 


CHRONIC FATIGUE SYNDROME 
DIAGNOSTIC CRITERIA 


MAJOR CRITERIA 

• New onset of fatigue, causing a 50 percent reduction 
in activity for at least six months 

• Exclusion of other illnesses that can cause fatigue 

MINOR CRITERIA 

• Presence of eight of eleven symptoms, or six of 
eleven symptoms and two of the three signs 

Symptoms 

• Mild fever 

• Recurrent sore throat 

• Painful lymph nodes 

• Muscle weakness 

• Muscle pain 

• Prolonged fatigue after exercise 
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• Recurrent headache 

• Migratory joint pain 

• Neurological or psychological complaints: sensitivity 
to bright light, forgetfulness, confusion, inability to 
concentrate, excessive irritability, depression 

• Sleep disturbance 

• Sudden onset of symptom complex 

Signs 

• Low-grade fever 

• Sore throat without signs of pus 

• Palpable or tender lymph nodes 


Sheila fit the profile of chronic fatigue syndrome. After suffer¬ 
ing mononucleosis during college, she has never felt quite the 
same. The mono seemed to weaken her immune system and 
her adrenal glands. Sheila worked as a teacher and was con¬ 
stantly exposed to germs, coming down with every cold and flu 
that passed through the school. Because she traveled a lot, she 
received numerous inoculations, which further weakened her. 
In her spare time she enjoyed furniture refinishing, which ex¬ 
posed her to tung oil, found in varnishes, paint strippers, and 
paint. Tung oil is made from euphorbia, a plant that produces 
phorbol esters, and has been proposed as a causative agent for 
chronic fatigue syndrome. 1 

After a trip to the Far East, Sheila became more and more 
fatigued and came down with a terrible month-long flu with a 
horribly achy head, muscles, and joints. Her doctor put her on 
one antibiotic after another, even though she had no bacterial 
infection. Her cough and chest pain finally cleared up, but she 
continued to have periodic fevers, a sore throat, and sore mus¬ 
cles. She couldn’t exercise at all because she would end up in 
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bed for days, and no matter how tired she was, she couldn’t 
sleep. Sheila was depressed by this constant sickness. Sometimes 
she felt as if she were losing her mind: she couldn’t concentrate, 
remember, or perform simple arithmetic. She couldn't teach 
and was so exhausted that she could do only the bare mini¬ 
mum to take care of herself. 

Fortunately. Sheila’s doctor was involved with a study at 
a local university looking into possible drug treatments for 
CFS. Sheila entered the blind study and did not know which 
treatment she was receiving. The three medications were an 
anti-inflammatory drug (ibuprofen), an antidepressant (ami¬ 
triptyline), and magnesium glycinate. She had weekly visits 
with a nurse to assess her symptoms, twenty-four-hour urine 
collections, blood tests, and questionnaires. After two weeks 
her fatigue improved, as did her muscle weakness, twitching, 
poor concentration, and irritability. 

At the end of the study, Sheila was told that her treatment 
had been 300 mg of elemental magnesium twice a day, that 
her magnesium had been very low at the beginning of the 
study, and that she could safely continue with the treatment if 
she wished. Sheila now had the energy to do more things to 
take care of herself: exercise, shop for the right foods, and pre¬ 
pare more meals from fresh foods. She knew she was on the 
road to recovery, thanks to magnesium. Several other studies 
confirm the efficacy of using magnesium for the treatment of 
chronic fatigue syndrome symptoms. 2 14 ’ 

FIBROMYALGIA DIAGNOSTIC CRITERIA 


MAJOR CRITERIA 

• Generalized aches or stiffness of at least three 
anatomical sites for at least three months 



CHRONIC FATIGUE SYNDROME AND FIBROMYALGIA / 1?1 


• Six or more typical, reproducible tender points, called 
trigger points, in the muscles 

• Exclusion of other disorders that can cause similar 
symptoms 

MINOR CRITERIA 

• Generalized fatigue 

• Chronic headaches 

• Sleep disturbances 

• Neurological and psychological complaints 

• Joint swelling 

• Numbness or tingling sensation 

• Irritable bowel syndrome 

• Variation of symptoms in relation to activity, stress, 
and weather changes 


FIBROMYALGIA 

It wasn't until 1990 that the American College of Rheuma¬ 
tology established diagnostic criteria for fibromyalgia, thereby 
giving it official status as an illness. Fibro means "connective 
tissue’’ and refers to the thin tissue that wraps around mus¬ 
cles, and myalgia means “muscle pain.” Also called fibrositis, fi¬ 
bromyalgia is a close cousin of CFS and shares many of its 
symptoms: incapacitating fatigue, muscle and joint pain, neu¬ 
ralgia, sleep disorders, anxiety, depression, cognitive confu¬ 
sion, and digestive problems. (CFS sufferers, in addition, have 
mild fever, swollen glands, and a sore throat, which distin¬ 
guishes them from fibromyalgia patients.) Having a name, 
however, does not define the causes of the illness, and the 
American College of Rheumatology does not offer a curative 
treatment. 

I believe fibromyalgia is the latest label for an accumula- 
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tion of toxins and infections from both environment and 
lifestyle. Twenty-six doctors who present their cases in a book 
on chronic fatigue and fibromyalgia agree. 6 

Our exposure to toxins, chemicals, and prescription drugs 
begins at birth. Substances we think are safe can break down 
our immune systems and deplete our nutrient reserves. 1 and 
many other doctors believe they lead to CFS, fibromyalgia, and 
environmental illness in a growing list of sufferers/ Here’s a 
chronology of ailments and the kinds of treatments any one of 
us may receive over the course of a lifetime. Each treatment 
can trigger the next event and further drug intervention. How¬ 
ever, in my experience, a person with fibromyalgia can dimin¬ 
ish his or her symptoms by 50 percent by taking the right 
amount of magnesium. In order to get sufficient magnesium 
into the tissues of the body that may mean taking IV magne¬ 
sium, or more conveniently, applying magnesium oil or gel on 
the body. See Chapter 18 for detailed information. 

POSSIBLE HEALTH CHRONOLOGY FOR CFS AND FIBROMYALGIA 
SUFFERERS 

• Diaper rash, caused by Candida albicans (yeast), is 
mistakenly treated with cortisone creams, which 
encourage further growth of the yeast. 

• Childhood ear infections can begin at birth as yeast 
infections picked up from the mother during delivery. 
Most ear infections are treated with antibiotics. 

• Ear infections may become chronic and require 
multiple courses of antibiotics, leading to diarrhea and 
intestinal yeast infections. 

• Anesthetics used in surgery to place tubes in the ears 
add another toxin. 

• Colic can develop due to antibiotics. 

• Inability to digest milk due to an irritated bowel leads 
to frequent changes of formula and further irritation. 
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Gas and bloating can result from hard-to-digest soy 
formula. 

Eczema, aggravated by food sensitivity, is suppressed 
with cortisone creams. 

Allergies to foods, especially yeast, wheat, and dairy, 
can arise from poor digestion. 

Asthma, which may be environmental, is treated with 
medications including corticosteroid inhalers. 

Multiple colds and flus are mistreated with many 
courses of antibiotics. 

Annual flu vaccines contain mercury preservative. 
Cravings for sweets can be caused by yeast overgrowth 
and may cause or aggravate hyperactive behavior in 
children. 

Dental cavities lead to multiple mercury amalgam 
fillings. Toxic mercury vapor may be inhaled or 
absorbed, disrupting enzymes in the brain, kidneys, 
and liver. 

Allergic reactions are treated with allergy shots, 
antihistamines, and cortisone sprays. 

Many adolescents take long-term oral antibiotics for 
acne. 

Many teens and young adults develop mononucleosis, 
and up to 20 percent never feel quite as healthy again. 
Bladder infections are treated with antibiotics, which 
cause yeast infections. 

Birth control pills cause chronic vaginal yeast 
infections, which are mistreated with antibiotic creams. 
Pregnancy hormones encourage vaginal yeast 
infections. 

Chronic sleep deprivation is common in all parents of 
small children and is a major stress on the immune 
system. 

Irritable bowel syndrome can develop after a bout of 
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diarrhea (attributed to traveler's diarrhea or food 
poisoning) and is usually treated with antibiotics. 

• Chronic sinus infections (97 percent are fungal, 
according to the Mayo Clinic) occur due to lowered 
immune system and are mistakenly treated with 
antibiotics. 

• Hypothyroidism often occurs but remains undiagnosed 
and untreated. 

• Hospitalization for infections or surgery usually 
warrants intravenous antibiotics and a host of other 
drugs. 

• Major colds and flus can lead to bronchitis and 
pneumonia, which are treated with strong antibiotics. 

• Chronic fatigue syndrome and fibromyalgia are treated 
with anti-inflammatories, sleeping pills, and 
antidepressants. 

• Environmental allergies with extreme sensitivities to 
inhalants, especially perfumes, colognes, household 
products, pesticides, and molds, are treated with 
corticosteroid inhalers. 

• Dysmenorrhea, irregular periods, infertility, and 
worsening premenstrual symptoms occur due to a 
buildup of toxins and lack of nutrients. 

• Infertility is treated with an array of synthetic 
hormonal drugs. 

• Depression, anxiety, panic attacks, and palpitations 
are treated with antidepressants and psychotherapy. 

• Menopause is medicated with synthetic hormones. 

Magnesium is depleted with every step of this scenario and re¬ 
sults in a total body burden of drugs, toxins, and various stres¬ 
sors. The end result looks very much like chronic fatigue 
syndrome. 

Let's look at the journey through life from the ground up to 
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understand why we have become so nutrient-deficient and 
how this affects the immune system. 

Plants grown on devitalized, overworked soil that has been 
poisoned by acid rain are poor in nutrients, including mag¬ 
nesium. The topic of magnesium-deficient soil is covered in 
Chapter 2. Synthetic foods created by modern processing and 
refining are devoid of natural vitamins, minerals, and fiber. 
They are “fortified" with useless synthetic vitamins and often 
no minerals except calcium or iron. Magnesium is the nutrient 
hardest hit by food processing. 

The body is not able to adequately process junk food, with 
its dozens of chemical additives. It treats these chemical addi¬ 
tives like foreign invaders and has to detoxify them in the liver. 
The intermediary metabolites are sometimes more toxic than 
the original, leaving the body hypersensitive and hyperimmune, 
sometimes turning on the body and creating autoimmune dis¬ 
ease (such as multiple sclerosis or rheumatoid arthritis). Mag¬ 
nesium is depleted in the attempt to detoxify the body of these 
foreign chemicals. 

There are thousands of medicinal drugs currently in use. 
Magnesium expert Dr. Mildred Seelig tells us that the side ef¬ 
fects of many drugs may be associated with magnesium de¬ 
ficiency because magnesium becomes depleted while the body 
is trying to detoxify these drugs. 

With the advent of antibiotics and the hope that they could 
cure all our infectious diseases, there is an overuse of these 
powerful drugs. When antibiotics kill bacteria, they cannot 
discriminate; they kill both good and bad bacteria. The good 
bacteria killed in the gastrointestinal tract are then replaced 
with yeast (Candida albicans). 

The birth control pill, with its daily hormone surge, feeds 
yeast in the gut, as do sugar products. Yeast overgrowth results 
in episodes of alternating diarrhea and constipation. Magne¬ 
sium is lost due to diarrhea and is drained by the constant de- 
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mand to balance the pH of the body due to the acidity of soda 
pop and junk food. 

The symptoms from yeast and its breakdown products are 
bodywide. Often these symptoms lead one to think that there 
are infections in the sinuses, throat, bladder, or vagina. A doc¬ 
tor will consequently prescribe more antibiotics for these symp¬ 
toms, which merely perpetuates the problem. Overgrowth of 
yeast in the intestines can cause micropunctures in their lin¬ 
ing, called leaky gut, thus allowing the absorption of incom¬ 
pletely digested food into the bloodstream. These undigested 
food particles are now foreign bodies, and the immune system 
reacts by forming antibodies to try to get rid of them. Food al¬ 
lergies and sensitivities result. 

Allergies are created when inhaled chemicals and toxins 
irritate the mucous membranes of the nasal passages. They 
can trigger symptoms of asthma, which is made worse by 
magnesium deficiency. 

Depression can be a direct result of accumulating chemi¬ 
cals in the body from drugs, synthetic food, and infections. 
When the brain is deficient in magnesium it is no longer pro¬ 
tected from the onslaught of chemicals such as aspartame and 
MSG. 

Because there are no medical tests to confirm that chemi¬ 
cals, drugs, and synthetic food are causing our symptoms, 
people who feel sick are often told that “everything is normal.” 
This is frustrating and depressing, which makes sufferers feel 
even more unwell. The majority of chronically ill patients who 
come to my office or consult me by phone have seen between 
six and thirty doctors in one year for their complaints. Patients 
with fatigue or depression have usually been referred to a psy¬ 
chiatrist. Some patients have been prescribed thousands of 
dollars’ worth of drugs annually to treat their multiple com¬ 
plaints, which usually have done no good and merely added to 
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The complex nature of CFS and fibromyalgia is formidable. 
Even though more doctors understand and accept the exis¬ 
tence of CFS. the focus of CFS research seems to be on finding 
one cause. And the treatments offered are only symptomatic: 
rheumatologists and psychiatrists treat sleeplessness with 
sleeping pills: pain with antiinflammatory drugs, painkillers, 
and muscle relaxants: and anxiety and depression with anti¬ 
anxiety drugs and antidepressants. No attention is paid to diet 
or nutrient deficiencies. They ignore the possibility that there 
could be a nutrient imbalance, such as a magnesium defi¬ 
ciency. or coexisting conditions, such as a yeast infection, low 
thyroid, or allergies, that cause a complex of symptoms. They 
also tend to overlook possible toxicities, which allow common 
infections to appear more virulent as they take advantage of a 
weakened host. Yet magnesium deficiency is known to exacer¬ 
bate all the symptoms of CFS and fibromyalgia, and increased 
magnesium intake has been effective in helping to restore 
health to many sufferers. Magnesium is also one of the best 
ways to strengthen the immune system and boost resistance 
against germs. 

Exercise is often suggested for people suffering from fa¬ 
tigue, but even the mildest aerobic exercise is exhausting to 
people with CFS or fibromyalgia, who have no energy because 
their magnesium-driven energy system is bankrupt. Exercise 
also causes lactic acid buildup, which leads to more pain when 
it is not cleared by a particular enzyme that requires magne¬ 
sium. Even the work of metabolizing pain medications depletes 
magnesium. This explains why chronic fatigue patients do not 
do well on most medications. 

A buildup of lactic acid in the muscles causes pain and can 
be treated with 300 mg of elemental magnesium twice a day. 
If the joints accumulate toxicity, arthritis can occur: if the 
nerves are irritated by neurotoxins, they begin to lose their 
myelin sheath, and MS can result. In fact, autoimmune disease 
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may also be the end stage of a buildup of toxicity along with a 
deficiency of nutrients, such as magnesium, that are designed 
to clear toxins from the body. According to some doctors, the 
definition of autoimmune disease as “disease against self” is 
not accurate; the disease process is, in fact, attacking a self al¬ 
tered by toxins and nutrient deficiencies. 

Patients with fibromyalgia also have chronically low levels 
of serotonin, which greatly exaggerates their pain. As men¬ 
tioned previously, magnesium is a necessary building block for 
both the production and uptake of serotonin by brain cells. 


STRESS 

Acute episodes of CFS and fibromyalgia are often brought on 
by exposure to stress, whether emotional or physical. The con¬ 
sequent increase in adrenaline and stress chemicals hastens 
magnesium loss and can be a factor in both these conditions. 
Low levels of magnesium intensify the secretion of the stress 
chemicals, thus increasing the risk of adverse effects of stress 
and creating another vicious circle. 8 


FATIGUE 

The overproduction of adrenaline due to stress leads to magne¬ 
sium deficiency and therefore puts a strain on the magnesium- 
dependent energy system of the body, causing energy depletion 
that leads to fatigue. Fatigue is often reduced with magnesium 
supplementation. In fact, a major breakthrough occurred in 
CFS research when low magnesium levels were discovered 
in most sufferers. Of the many enzyme systems that require 
magnesium, the most important ones are responsible for en¬ 
ergy production and storage. 

Magnesium and malic acid, an acid found in apples, are 
both crucial to the body’s energy production and useful in the 
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treatment of CFS and fibromyalgia. In the case of fibromyal¬ 
gia. low magnesium keeps muscles in a state of spasm, so sup¬ 
plementation can aid in relieving this painful symptom. A 
study by Guy D. Abraham. M.D., showed positive results in the 
reversal of fibromyalgia with magnesium and malic acid sup¬ 
plementation. Fifteen patients with fibromyalgia who took 
magnesium (300-600 mg) and malic acid (1,200-2,400 mg) 
experienced improvement in their symptoms within the first 
forty-eight hours. Over an eight-week period of supplementa¬ 
tion their degree of muscle tenderness and pain dropped from 
19.6 points to 6.5 points, according to standardized medical 
scores. 9 


TREATMENT FOR CHRONIC FATIGUE AND 
FIBROMYALGIA 

The treatment for CFS and fibromyalgia should address yeast 
overgrowth and IBS. Read The Yeast Connection and Women’s 
Health (Crook and Dean, 2005) and IBS for Dummies (Dean 
and Wheeler, 2005). Diet and supplements should focus on 
building the immune system and the digestive system. Supple¬ 
ments touted for these conditions are many and varied but 
should be individualized with the help of a caring and knowl¬ 
edgeable practitioner. Oral magnesium supplements and mag¬ 
nesium oil or gel should form the cornerstone of therapy. 
Magnesium oil has the ability to increase the body’s pro¬ 
duction of DHEA, a hormone that has beneficial effects on 
memory, stress, sleep, and depression, and naturally enhanc¬ 
ing its effects will be very helpful for CFS and fibromyalgia. In 
my experience, using magnesium and treating yeast over¬ 
growth can result in overall improvement of CFS and fibro¬ 
myalgia of about 70-80 percent. Further improvement comes 
from treating low thyroid, estrogen dominance, and heavy 
metal toxicity. 



CHAPTER THIRTEEN 


ENVIRONMENTAL ILLNESS 


THREE THINGS YOU NEED TO KNOW ABOUT 
MAGNESIUM AND ENVIRONMENTAL ILLNESS 


1. Symptoms of chemical sensitivity can be completely or 
partially produced by magnesium deficiency. 

2. Magnesium helps detoxify toxic chemicals. 

3. Magnesium binds with and helps eliminate heavy met¬ 
als from the body. 


Dr. Sherry Rogers is a diplomate in family practice, allergy- 
asthma-immunology. and environmental medicine and a fel¬ 
low of the American College of Nutrition. In private practice 
for more than thirty years, she treats very ill people from all 
over the world who have environmental toxicity and chemical 
sensitivity. The condition is called multiple chemical sensitivity 
(MCS) because a susceptible person usually has sensitivities to 
more than one chemical. 

One of Dr. Rogers’s basic maxims is that symptoms of 
chemical sensitivity can be wholly or in part produced by mag- 
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nesium deficiency. She has tested enough people over the 
decades to know this to be a fact, and part of her success de¬ 
rives from implementing magnesium therapy for all her pa¬ 
tients. Dr. Rogers notes that Dr. Frederica P. Perera, professor of 
environmental health sciences and director of the Columbia 
Center for Children’s Environmental Health, has indicated 
that there is as much as a 500-fold difference in the ability of 
individuals to detoxify the same chemical. One of the key mark¬ 
ers of this difference is each individual’s magnesium level. 

CFS and fibromyalgia are actually aspects of environ¬ 
mental illness. In Chapter 12 we saw how these conditions 
develop over time in a toxic environment. Now we will take a 
closer look at some environmentally sensitive people and the 
chemicals they encountered. 

Natalie, sometimes in jest but more often in anger, would 
call what she experienced a “chemical warfare attack.” It hap¬ 
pened when she stepped out onto her driveway and was en¬ 
veloped by a cloud of chemical spray from a lawn care truck 
treating her neighbor’s yard. She could neither breathe nor 
speak. Her lungs were on fire, and her head felt as though it 
were exploding. She felt dizzy and shaky. She managed to stag¬ 
ger into the house, where she collapsed on the floor. Her hus¬ 
band found her a few minutes later and took her to the hospital, 
where they could do very little except give her oxygen and tell 
her to rest. 

Natalie had been the picture of health—athletic, active, and 
happy. Now she was chronically fatigued. She became hyper¬ 
sensitive to every chemical she came in contact with. She 
couldn't even read; magazines and newspapers reeked of ink. 
Perfume samples that came in magazines were a nightmare. 
She had to find natural substitutes for cleaning products and 
cosmetics. Plants with moldy-smelling dirt had to go. She be¬ 
came allergic to wool. Her husband had to do all the cooking 
because she was sensitive to the gas fumes from their stove. 
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Her diet became increasingly limited, as she reacted to many 
foods. When she couldn’t even use the telephone because 
holding the plastic receiver gave her hives, she became a pris¬ 
oner in her own home with no contact with the outside world. 

Elizabeth, Ted, and their children developed an array of 
symptoms after they used urea formaldehyde insulation in 
their home renovation. As soon as it was installed, they no¬ 
ticed an odor. The contractor said not to worry, it would be 
gone in a few days. The only thing that was gone in a few days 
was the contractor. They phoned and phoned, but he never re¬ 
turned their calls. By the end of the week the whole family had 
what appeared to be a bad cold, their eyes and noses stream¬ 
ing. The children developed skin rashes, and they all were irri¬ 
table. headachy, and tired. When the “cold" didn’t go away in 
ten days they went to the doctor, who saw their red, irritated 
skin and mucous membranes but no signs of infection, except 
for swollen neck glands. The doctor suggested they might be 
allergic to something. That clinched it: they knew it was the in¬ 
sulation. They didn't know what they could do about it. They 
tried toughing it out to see if the chemical would dissipate, but 
when the central heating came on the next month the prob¬ 
lem actually got worse. They were beginning to be allergic to 
more and more things, and none of them felt well at all. Fi¬ 
nally, they decided to rip out all the insulation, no matter what 
it cost. 

Natalie, Elizabeth, Ted, and the children eventually got bet¬ 
ter. With much time, effort, and money and the help of sympa¬ 
thetic and knowledgeable health practitioners who understand 
the effects of the environment and the need to detoxify and 
nourish the body, they regained their health. The modalities 
they used were pure alkaline water, fresh air, organic foods, 
rotation diets, sauna therapy, vitamin and mineral supple¬ 
ments (especially 300 mg of elemental magnesium twice a 
day), homeopathy, acupuncture, and a positive attitude. 
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Some people with the above conditions are not as fortunate 
as Natalie. Elizabeth, and Ted. who at least knew what was 
harming them almost from the start. Those who gradually build 
up allergies and sensitivities to environmental toxins never 
know they're getting sick until they’ve developed asthma, ec¬ 
zema. or even cancer. What follows is an overview of our 
chemical environment and how its impact on our health can 
be lessened by neuroprotectants like magnesium. 

In an important environmental study, toxic chemicals were 
found in nearly all foods tested by the FDA at levels consistent 
with negative health effects. They included persistent organic 
pollutants such as DDT and dioxin, which have been banned in 
the United States for decades but are still produced in other 
countries. Exposure to minuscule levels of these chemicals at 
crucial times in fetal and infant development can disrupt or 
damage human hormone, reproductive, neurological, and im¬ 
mune systems. 1 

In 2000 the Centers for Disease Control released the very 
first large-scale national survey of environmental toxins from 
human samples, and the results are startling. Blood and urine 
levels of twenty-seven chemicals tested in 5,000 Americans 
far exceeded safe levels. The EPA and CDC mostly rely on air, 
water, and soil samples to test for toxic levels of chemicals. 
Even then, only a few dozen of the more than 100,000 chemi¬ 
cals in everyday use are monitored for safety. 2 Hopefully this 
human study will reinforce a cutback in chemical pesticide 
use, as pledged by the U.S. Department of Agriculture (USDA) 
and the U.S. Environmental Protection Agency (EPA) in 1993. 
Chemical pesticide use, however, has increased from 900 mil¬ 
lion pounds in 1992 to 940 million pounds in 2000, while 
total cropland has decreased. And the riskiest chemical pesti¬ 
cides, such as organophosphates and carbamates, probable or 
possible carcinogens, still account for over 40 percent of the 
pesticides used in U.S. agriculture. 1 
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The average American household generates fifteen pounds 
of household hazardous waste each year, according to the 
Texas Natural Resource Conservation Commission. “Our homes 
contain an average of three to eight gallons of hazardous 
materials in kitchens, bathrooms, garages and basements,’’ 
the government agency reports. And what is the consequence 
of all these chemicals in our home environment? In a Califor¬ 
nia study the number of people with sensitivities to one or 
more common chemicals is “surprisingly large," according to 
researchers. Just over 6 percent of the subjects reported hav¬ 
ing a diagnosis of multiple chemical sensitivity or environ¬ 
mental illness, and nearly 16 percent reported being allergic 
or unusually sensitive to everyday chemicals. 4 

In 1989. the World Health Organization took a strong 
stand regarding the origins of cancer when it stated that up to 
80 percent of cancers are environmentally influenced. In 
1985, the U.S. Environmental Protection Agency published a 
survey of human fat composition. It found that more than 99 
percent of the population had measurable levels of the nine 
chemicals they tested for, including PCBs and DDT. In 2000, 
100 percent of fat samples tested were positive for chemicals. 
Dr. Samuel Epstein, professor of occupational and environ¬ 
mental medicine at the University of Illinois Medical Center, 
Chicago, is an internationally recognized authority on the 
toxic and carcinogenic effects of environmental pollutants in 
air, water, and the workplace. His research was key to banning 
DDT and other problematic ingredients and contaminants in 
consumer products—food, cosmetics, and household prod¬ 
ucts. In his keynote address to a Health Canada-sponsored 
cancer conference, he reported that we all now carry more 
than 500 different chemical compounds in our cells, none of 
which existed before 1920, and that “there is no safe dose for 
any of them.’” With this information, activists have been de- 
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manding more use of safe alternatives to chemicals. But gov¬ 
ernment and industry are still not listening. 

Chemicals can destroy or paralyze different enzymes that 
protect us from external toxins. Thus, being exposed to chemi¬ 
cals prevents the body from protecting us from those very 
chemicals. Magnesium is active in more than 325 enzyme 
systems in the body, and when its enzymes are paralyzed, it is 
unable to do its essential work of energy production, detoxifi¬ 
cation. and brain and nerve protection. 


METALS AND MAGNESIUM 

Dr. Deborah Baker has researched the health effects of mer¬ 
cury for over a decade. 6 She acknowledges that mercury per¬ 
vades our environment through industrial exposure, but the 
major source of elemental mercury in the general North 
American population is mercury vapor released from dental 
amalgams. 8 910 These amalgams are, on average, 50 percent 
mercury, and they offgas, or vaporize, into your body’s cells 
every time you chew, brush your teeth, or eat anything hot or 
acidic. There is a significant positive correlation between the 
number of amalgams in the mouth and the mercury content 
of human tissues, including the brain. 11 

Mercury drastically increases the excretion of magnesium 
and calcium from the kidneys, which may be the cause of the 
kidney damage seen in mercury poisoning. 12 Such mineral loss 
impairs cell production, the storage and utilization of energy, 
and cellular repair and replication. Sufficient magnesium sup¬ 
plementation can not only undo some of this damage but can 
prevent certain types of heavy metal toxicity. n ' 14 

Long-term fetal exposure during pregnancy to even low 
concentrations of mercury can lead to irreversible develop¬ 
mental disorders. 1 s The concentration of magnesium in the 
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placental and fetal tissues necessarily increases during preg¬ 
nancy. 16 Unfortunately, the demand for magnesium usually 
exceeds its supply, and thus anything that further lowers mag¬ 
nesium levels, such as mercury, puts the pregnancy and child 
at risk. 

Dr. Baker says that approximately 85 percent of her pa¬ 
tients, as part of their mercury detoxification protocol, supple¬ 
ment with 300 mg to 500 mg daily of magnesium glycinate, in 
divided doses. Her patients frequently comment that their 
muscular pain improves while on magnesium. 

Lead and cadmium have a cumulative toxic effect on the 
kidney and heart in particular. Magnesium appears to be a 
competitive inhibitor of these two polluting metals at different 
sites, particularly during combined intoxication. 1 ' A Yugosla¬ 
vian research team found that increased intake of magnesium 
eliminates lead via the urine and may do the same with certain 
other heavy metals. Under experimental conditions, they 
found that magnesium increased excretion of cadmium via 
the urine. 18 Adequate magnesium levels can also help prevent 
the toxic effects of aluminum, which include breakdown of 
sugar stores and disruption in the production of ATP energy. 19 
However, if magnesium levels are low, these heavy metals will 
stay in the body, binding to tissues in the kidney and heart and 
(in the case of aluminum especially) crossing the blood-brain 
barrier and destroying brain cells. 


TREATMENT 

The hallmark of a mineral-deficient person is often one who 
takes vitamins without minerals and feels worse or does well 
for a while but then deteriorates. 20 If you have a mineral defi¬ 
ciency, especially of magnesium, which is necessary for energy 
production, certain areas of the body may be overstimulated 
bv vitamin supplements, while other areas can’t respond. There- 
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fore, if you suffer severe environmental illness, it is important 
to have a health care practitioner monitor supplement intake 
and to begin with magnesium as one of your first supplements. 

The treatment for environmental illness is individualized. 
Since allopathic medicine does not recognize environmental 
disease, it has not established treatment protocols. According 
to environmental experts, magnesium is essential to build up 
the body's energy and fully utilize its detoxification systems. 
The source of environmental toxins, however, must be elimi¬ 
nated or avoided: otherwise it is like bailing out a sinking ship 
by hand. You first have to be aware of the chemicals in your 
environment, avoid them like the plague, and work diligently 
with the following therapies to clean out your body. 

The lowly dry-cleaning chemicals, the mercury in dental 
fillings, and the cleaning products under the kitchen sink all 
build up in our bodies and cause chronic disease. Air purifying 
machines, water filters, organic food, organic supplements, 
and natural alternatives to chemicals provide the foundation 
of environmental health therapies. 


DIET 

The key in treating environmental illness is to eat organic, free- 
range, unprocessed, unadulterated foods. The pesticides added 
to the soil and the antibiotics used on poultry and beef sicken 
the animals and the people who eat them. The rash of diseases 
in cattle is likely related to the low quality of their feed, the tons 
of drugs they are given to fatten them up, and the gallons of 
chemicals sprayed on them to treat parasites. Unfortunately, 
even organic farms are subjected to acid rain, contaminated 
groundwater, and polluted air, which means that all of us 
should take an active role in detoxifying our bodies of sus¬ 
pected chemicals. 

Drink six to eight glasses of pure water a day. Chemicals in 
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our environment that are water-soluble are eliminated through 
the kidneys and colon, especially if you drink enough pure 
water. Use a water filter that has a pore size of less than 0.5 mi¬ 
crons and guarantees the elimination of chemicals as well as 
parasites. 

To eliminate fat-soluble chemicals such as pesticides and 
herbicides, which can become even more toxic when they are 
broken down by the liver, you need dry or far-infrared saunas. 
Fasting is not recommended to eliminate toxins. Fat-soluble 
chemicals are stored in fat cells, which keeps them out of 
circulation. When you try to fast or diet, your fat stores are 
broken down for energy, and out come the chemicals. The 
headache, nausea, light-headedness, and irritability are not 
just from lack of food but also from poisons flooding your 
bloodstream. While fasting, I’ve tasted and felt the numbing 
effect of dental anesthetics from decades before. If you are al¬ 
ready feeling ill, fasting and dieting are going to be very un¬ 
pleasant experiences. 


DRY SAUNA 

Numerous cultures use sweat lodges, steam baths, or saunas 
for cleansing and purification. Many health clubs and big 
apartment buildings have saunas and steam baths, and more 
and more people are building saunas in their own homes. Low- 
to-moderate-temperature saunas are one of the most impor¬ 
tant ways to detoxify from pesticide exposure. Head-to-toe 
perspiration through the skin, the largest organ of elimina¬ 
tion, releases stored toxins and opens the pores. Fat that is 
close to the skin is heated, mobilized, and broken down, releas¬ 
ing toxins and breaking up cellulite. The heat increases metabo¬ 
lism, burns off calories, and gives the heart and circulation a 
workout. This is a boon if you don’t have the energy to exer¬ 
cise. It is well known in medicine that a fever is the body’s way 
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of burning off an infection and stimulating the immune sys¬ 
tem. Fever therapy and sauna therapy are employed at alter¬ 
native medicine healing centers to do just that. The controlled 
temperature in a sauna is excellent for relaxing muscular 
aches and pains and relieving sinus congestion. The only way 
I made it through my medical internship was by having regu¬ 
lar saunas to reduce the daily stress. 


FAR-INFRARED 1FIR) SAUNAS 

FIR saunas are inexpensive, convenient, and highly effective. 
Detox expert Dr. Sherry Rogers says that FIR is a proven and 
efficacious way of eliminating stored environmental toxins, 
and she thinks everyone should use one. There are one-person 
Sauna Domes that you lie under or more elaborate sauna 
boxes that seat several people. The far infrared provides a heat 
that increases the body temperature but the surrounding air is 
not overly heated. One advantage of the dome is that your 
head remains outside, which most people find more comfort¬ 
able and less confining. Sweating begins within minutes of en¬ 
tering the dome and can be continued for thirty to sixty 
minutes. Besides the hundreds of toxins that can be removed 
through simple sweating, the heat of saunas creates a mild 
shock to the body, which researchers feel acts as a stimulus for 
the body’s cells to become more efficient. 

The outward signs are the production of sweat to help de¬ 
crease the body temperature, but there is much more going on. 
Further research on sauna therapy is destined to make it an 
important medical therapy. 


SUPPLEMENTS 

If you have environmental illness, you feel as though you are 
sensitive or allergic to everything. When it comes to taking 
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supplements, you may be unable to tolerate anything, but you 
might be deficient in everything. This does not necessarily 
mean that you are allergic to a particular supplement; rather, 
when you take it. your body responds by increasing some meta¬ 
bolic processes, which results in the body throwing off waste 
products that make you feel nauseated or headachy. That is 
why an organic diet, saunas, and exercise should be imple¬ 
mented before taking supplements. 

The first supplement to add is magnesium and that can be 
in the form of a magnesium oil spray, which prevents rejection 
by the GI tract. Later, you can begin 100 mg of elemental mag¬ 
nesium (magnesium taurate or magnesium glycinate) once a 
day and add a second capsule after a week, a third in the third 
week, and a fourth a week later, in divided doses. Cut back if 
you have loose stools. “Green drinks" are the next food supple¬ 
ment to add. They are made from a variety of organic land and 
sea vegetables, and the better ones are flavored with stevia or 
nothing at all. Some green drinks are made with whey, hemp, 
or pea protein and make a good cleansing drink or meal re¬ 
placement. 

By now you should be feeling much better and able to add 
some more supplements under the guidance of a knowledge¬ 
able practitioner to help boost your immune system and 
provide necessary building blocks for health. Environmental 
illness does not require high-dose supplementation like other 
diseases. In fact, since most megavitamins and minerals are 
derived synthetically, it is a far better approach to use low- 
potency food-based supplements from organic sources. 



CHAPTER FOURTEEN 


ASTHMA 


THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND ASTHMA 


1. Research shows that many patients with asthma and 
other bronchial diseases have low magnesium. 

2. Many drugs used in the treatment of asthma cause a 
loss of magnesium, only making symptoms worse. 

3. Patients treated with simple magnesium supplementa¬ 
tion report marked improvement in their symptoms. 


As a child. Gerry had eczema. Every possible skin cream and 
lotion was tried, to no avail, but finally, after many years, the 
last patch disappeared on its own. It was followed almost im¬ 
mediately, however, by his first asthma attack. In his early thir¬ 
ties, Gerry was suffering attacks of wheezing and coughing 
when he exercised and when he was around cats, dogs, horses, 
dust, flowers, and chemical smells. Various inhalers helped 
initially, but after a year or two they would stop working. He 
wasn’t satisfied with them, anyway; one gave him heart palpi- 
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tations. and another contained steroids, which made him gain 
weight and retain fluid. Then one day a vitamin newsletter 
came in the mail. He almost threw it out, but a headline 
caught his attention: magnesium halts asthma spasms. 

Asthma is characterized by bronchial spasm, swelling of 
the mucous membranes of the lung, excessive mucus pro¬ 
duction. and an inability to fully empty the lungs of air. Asthma 
finds its easiest victims in children under ten and is twice as 
common in boys and men. although it affects about 3 percent 
of the general population. Tabulating all the triggers of an 
asthma attack is a daunting task; there seems to be a variety of 
stimuli, including lung infection, exercise, emotional upset, 
food sensitivities, inhalation of cold air or irritating aromatic 
substances (smoke, gas fumes, paint fumes, chemical fumes), 
and reactions to specific allergens, such as pollens. 

Bronchial spasms occur in both extrinsic asthma (an al¬ 
lergic reaction to external substances such as mold, dust, ani¬ 
mal hair, pollens, and chemicals) and intrinsic asthma (from 
exercise, infection, and emotional upset). The allergic trig¬ 
gers. called allergens, initiate the release of histamines in your 
body, which try to eliminate the allergens by stimulating lots of 
mucus to mop up the allergens and push them out through 
sneezing, coughing, and watery eyes. One of the side effects 
of too much histamine is tightening of the bronchial tubes, 
which go into spasm. Such spasms can initiate episodic wheez¬ 
ing. coughing, and shortness of breath, which quickly lead to 
rapid breathing, difficulty exhaling, anxiety, and dehydration. 
The anxiety of an asthma attack can create a gripping fear 
that tenses up the whole body and is hard to shake off. 

Gerry really identified with what he read about asthma 
and magnesium in the newsletter. He realized that his whole 
body was tense. He decided to try some magnesium supple¬ 
ments under his doctor’s supervision, and with them he was 
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Magnesium is an excellent treatment for asthma because it 
is a bronchodilator and an antihistamine, naturally reducing 
histamine levels in the body. It has a calming effect on the mus¬ 
cles of the bronchial tubes and the whole body. Certainly, drug 
therapy for asthma can often be lifesaving; drugs, however, are 
not curative. You have to eliminate the underlying cause of 
asthma and replace magnesium to fully treat this condition. 
Without magnesium, asthma can become chronic, especially 
if the various triggers are not eliminated; even the fear of an 
attack can magnify the emotional component. Conventional 
allergy shots have been used for decades to try to trick the body 
into accepting irritating allergens but often do not work, espe¬ 
cially when the condition is due to a nutrient deficiency. 

According to Dr. Mildred Seelig, the drug treatment of 
asthma consists of magnesium-wasters such as beta-blockers, 
corticosteroids, and Ventolin (albuterol). The side effects of 
these drugs include severe magnesium deficiency, which can 
result in arrhythmia and sudden death. 1 Taking theophylline 
(aminophylline) can cause loss of magnesium and suppres¬ 
sion of vitamin B 6 activity, which is necessary for magnesium 
function. Prednisone wastes magnesium, causes sodium reten¬ 
tion and fluid retention, suppresses vitamin D, and promotes 
increased urinary excretion of zinc, vitamin K, and vitamin C. 2 

Childhood asthma can be life-threatening, but safe methods 
of treating this condition are available and can be used along 
with medications. In a European study, a group of children 
w r ho had deteriorated in spite of conventional drug therapy 
w r ere given magnesium sulfate intravenously. Comparing the 
magnesium group with the placebo group, the magnesium 
group had lower clinical asthma scores and a significantly 
greater improvement in lung function over a ninety-minute 
period. No significant side effects were observed. 1 

Dr. Lydia Ciarallo in the Department of Pediatrics, Brown 
University School of Medicine, treated thirty-one asthma pa- 
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tients ages six to eighteen who were deteriorating on conven¬ 
tional treatments. One group was given magnesium sulfate 
and another group was given saline solution, both intra¬ 
venously. At fifty minutes the magnesium group had a signifi¬ 
cantly greater percentage of improvement in lung function, 
and more magnesium patients than placebo patients were dis¬ 
charged from the emergency department and did not need 
hospitalization. 4 

Another study showed a correlation between intracellular 
magnesium levels and airway spasm. The investigators found 
that patients who had low cellular magnesium levels had in¬ 
creased bronchial spasm. This finding confirmed not only that 
magnesium was useful in the treatment of asthma by dilating 
the bronchial tubes but that lack of magnesium was probably 
a cause of this condition.’ 

A team of researchers identified magnesium deficiency as 
surprisingly common, finding it in 65 percent of an intensive- 
care population of asthmatics and in 11 percent of an out¬ 
patient asthma population. They supported the use of 
magnesium to help prevent asthma attacks. Magnesium has 
several antiasthmatic actions. As a calcium antagonist, it re¬ 
laxes airways and smooth muscles and dilates the lungs. It also 
reduces airway inflammation, inhibits chemicals that cause 
spasm, and increases anti-inflammatory substances such as 
nitric oxide. 6 

The same study established that a lower dietary magne¬ 
sium intake was associated with impaired lung function, 
bronchial hyperreactivity, and an increased risk of wheezing. 
The study included 2,633 randomly selected adults ages eigh¬ 
teen to seventy. Dietary magnesium intake was calculated by a 
food frequency questionnaire, and lung function and allergic 
tendency were evaluated. The investigators concluded that 
low magnesium intake may be involved in the development of 
both asthma and chronic obstructive airwav disease. 
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DIET 

Avoid sugar and white flour products. Limit red meat and 
dairy, which contain substances that increase inflammation in 
the body. Increase yellow vegetables and green leafy vegeta¬ 
bles. which contain substances that inhibit inflammation. In¬ 
crease intake of fish oils, seed and nut oils, cold-water fish 
(herring, sardines, salmon), flaxseed oil, and walnuts to re¬ 
duce inflammation. Eat grapes; grape skins contain quercetin, 
which prevents histamine release and inhibits inflammatory 
products. 

Try a liquid diet: use a whey, hemp, or pea protein powder, 
a green drink, and/or fresh, organic juices plus fiber for three 
days, followed by a vegetarian diet for four days. 

Get out of the rut of eating the same foods every day; avoid 
your top three favorite foods to eliminate possible food allergies 
(people often crave foods they are sensitive to). Eggs, shellfish, 
and peanuts usually cause immediate sensitivity reactions; 
milk, chocolate, wheat, citrus, and food colorings cause delayed 
food reactions. Carefully check labels in the grocery store and 
speak up in restaurants to avoid even small amounts of poten¬ 
tial allergic triggers such as MSG, aspartame, and sulfites. 

Avoid aspirin and nonsteroidal anti-inflammatories (e.g., 
ibuprofen), which can cause allergic reactions. 

Clean out environmental allergens: Find other homes for 
cats and dogs. Avoid wall-to-wall carpeting, wall hangings, 
and feather pillows. Frequently replace or clean air filters for 
heating and cooling systems. Obtain environmentally sound 
cleaning products. Use a vacuum cleaner specifically for aller¬ 
gies. Research HEPA air cleaners for your home. Since yeast 
overgrowth may be related to asthma, read The Yeast Connec¬ 
tion and Womens Health (Crook and Dean, 2005) to under¬ 
stand the association. 
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SUPPLEMENTS FOR ASTHMA 


Magnesium citrate: 300 mg twice a day 
Vitamin B A : 50 mg twice a day 
Pantothenic acid: 500 mg daily 
Vitamin C: 1-2 g daily 

Vitamin E as mixed tocopherols: 400 IU daily 
Quercetin (a bioflavonoid): 500 mg three times a day 
Selenium: 250 meg a day 
Flaxseed oil: 1-2 tbsp daily 

Hydrochloric acid: 5 grains, one tablet per day at the end of a 
meal, increasing to one with each meal 
Probiotics: 2-10 billion living organisms per capsule, one in 
the morning and one in the evening before bed 



CHAPTER FIFTEEN 


HEALTH AND LONGEVITY 


THREE THINGS YOU NEED TO KNOW 
ABOUT MAGNESIUM AND AGING 


1. Magnesium is deficient in people who have Alzheimer's 
disease or Parkinson's disease. 

2. Aging itself is a risk factor for magnesium deficiency; as 
we get older we become more deficient in magnesium 
and therefore require more in our diet and in sup¬ 
plement form. 

3. Magnesium oil applied to the skin stimulates production 
of DHEA, the antiaging hormone. 


Three hundred years ago, people didn’t live as long as we do 
today. They lived in such unsanitary conditions that simple 
scrapes and cuts became mortal wounds. Bathing was looked 
upon with suspicion. Tuberculosis, fostered by extremely close 
quarters, little sun exposure, dampness, and lack of fresh vege¬ 
tables, was highly contagious and struck down many in their 
prime. Indoor fires without adequate ventilation caused chronic 
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bronchitis and emphysema, if the people even lived long 
enough to develop these conditions. 

When we implemented universal sanitation, the infectious 
diseases began to recede. The land was still fertile, and plants 
soaked up vital nutrients. Farm animals ate the plants, and 
humans absorbed the nutrients from eating fresh meat and 
fresh produce. The industrial revolution, however, harmed our 
health in a new way, with factories belching smoke and chemi¬ 
cal poisons. Industrial farming techniques began poisoning 
the soil with pesticides, herbicides, and nitrogen fertilizers. The 
soil became lifeless. 

We may think we are better off in this century with our 
drugs and medical technology, but as we’ve seen, these can 
also become toxic and undermine our health, especially in a 
polluted environment where our basic nutrition is impaired. 
Popping antiaging pills and megavitamins, however, does not 
add years to your life. An excellent diet that provides optimal 
nutrients, exercise, and an outgoing, optimistic attitude are 
the true keys to longevity. 

Aging in industrialized societies is associated with an in¬ 
creasing prevalence of hypertension, heart disease, reduced 
insulin sensitivity, and adult-onset diabetes. Aging in general 
is associated with altered calcium and magnesium ion levels, 
indistinguishable from those observed in hypertension and 
diabetes. 1 As noted in the introduction to Part Three, French 
magnesium researcher Dr. Pierre Delbet, who practiced in the 
early 1900s, was convinced that the aging body’s tissues have 
three times more calcium than magnesium. He knew that cal¬ 
cium precipitates out into tissues that have a deficiency of 
magnesium. He observed the toxicity of excess calcium in the 
testicles, brain, and other tissues and concluded almost a cen¬ 
tury ago that magnesium deficiency plays a role in senility. In 
Chapter 8 we talked about insulin resistance and its role in ex¬ 
acerbating hvDertension. heart disease, and diabetes mellitus. 
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Insulin-resistant states, as well as what is often thought of as 
“normal" aging, are characterized by the accumulation of cal¬ 
cium and depletion of magnesium in the cells. With this in 
mind, clinical researchers in this century are finally suggest¬ 
ing that it is\he disturbance of calcium and magnesium ions 
that might be the missing link responsible for the frequent clini¬ 
cal coexistence of hypertension, atherosclerosis, and meta¬ 
bolic disorders in aging. 2 

As is evident from animal experiments and epidemiological 
studies, magnesium deficiency may increase our susceptibility 
to cardiovascular disease as well as accelerate aging. 3 In a 
study of nursing home residents, low magnesium levels were 
significantly associated with two conditions that plague the el¬ 
derly. calf cramps and diabetes mellitus. 4 Centenarians (indi¬ 
viduals reaching a hundred years of age) have higher total 
body magnesium and lower calcium levels than most elderly 
people.’ 


“Smart drugs" such as piracetam, oxiracetam, pramiracetam, 
and aniracetam are thought to enhance learning, facilitate 
the flow of information between the two hemispheres of the 
brain, help the brain resist physical and chemical injuries, 
and be relatively free of side effects. Magnesium fits all the 
criteria for "smart drugs,” but it is much less costly and has 
no side effects. 


FREE RADICALS, ANTIOXIDANTS, AND AGING 

A free radical is an unstable molecule that is the product of nor¬ 
mal body metabolism. It is formed when molecules within our 
own body’s cells react with oxygen. It has an unpaired electron 
that tries to steal a stabilizing electron from another molecule 
and as a consequence can produce harmful effects. External 
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sources of free radicals include chemicals (pesticides, indus¬ 
trial pollution, auto exhaust, cigarette smoke), heavy metals 
(dental amalgam, lead, cadmium), most infections (viruses, 
bacteria, parasites), X-rays, alcohol, allergens, stress, and even 
excessive exercise. 

Antioxidants are vitamins and minerals such as magne¬ 
sium, selenium, vitamin C, and vitamin E that turn off free 
radicals. The greater the amount of other antioxidants in the 
body, the more magnesium is spared from acting as an anti¬ 
oxidant and is free to perform its many other functions. So 
taking supplemental antioxidants protects the level of magne¬ 
sium in the body; this prevents elevation of calcium, which 
can lead to vascular muscle spasm. h If there are not enough 
antioxidants available, overabundant free radicals begin to 
damage and destroy normal, healthy cells. Free radicals are 
necessary and normal products of metabolism, but uncon¬ 
trolled free radical production plays a major role in the devel¬ 
opment of degenerative disease, since free radicals can damage 
any body structure; proteins, enzymes, fats, even DNA. Free 
radicals are implicated in more than sixty different health 
conditions, including heart disease, autoimmune disease, and 
cancer. 

According to current research, low magnesium levels not 
only magnify free radical damage but can hasten the produc¬ 
tion of free radicals.' One study utilizing cultures of skin cells 
found that low magnesium doubled the levels of free radicals . 8 
In addition, cells grown without magnesium were twice as 
susceptible to free radical damage as were cells grown in nor¬ 
mal amounts of magnesium. Another study showed that red 
blood cells from hamsters fed low-magnesium diets were defi¬ 
cient in magnesium and consequently more susceptible to free 
radical damage. It appears that low magnesium damages the 
vital fatty layer in the cell membrane, making it more suscepti- 
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ble to destruction and allowing leakage through the mem¬ 
brane. This particular finding, which implicates magnesium 
deficiency as one of the causes of leaky cell membranes, is 
extremely important because disruption of this type can be 
fatal to cells and cause widespread problems that ultimately 
manifest in the list of conditions and symptoms of magnesium 
deficiency on pages 17-20. 

A number of reports have identified pesticides as a cause of 
Parkinson's disease (which affects over a million Americans), 
with in-home exposure to insecticides carrying the highest risk. 9 
Glutathione is a naturally occurring antioxidant made in all 
the cells of the body, including neurons, which acts to detoxify 
the body of certain chemicals. Cells grown in magnesium- 
deficient conditions, however, have lower glutathione levels. 
Adding free radicals to a low-magnesium cell culture causes 
the level of glutathione to fall rapidly as it is used up, making 
the cells much more susceptible to free radical damage. Neuro¬ 
surgeon Dr. Russell Blaylock tells us that a fall in cellular glu¬ 
tathione within part of the brain called the substantia nigra 
appears to be one of the earliest findings in Parkinson’s dis- 


MEMORY 

It’s much easier to view the tangible and structural benefits 
of magnesium—the bones, proteins, and even the energy it 
produces—but much more difficult to contemplate its effects 
on the brain. Research at MIT, however, produced a study in 
2004 that elevates magnesium to the position of memory en¬ 
hancer. 

It appears that particular brain receptors important for 
learning and memory depend on magnesium for their regula¬ 
tion. The researchers describe magnesium as absolutely neces- 
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sary in the cerebrospinal fluid in order to keep these learning 
and memory receptors active. The term they use for this ac¬ 
tivity, interactivity, and changeability is plasticity. 

Plasticity decreases with age, and it’s the loss of plasticity 
in the brain region responsible for storing short-term memo¬ 
ries that causes forgetfulness in the elderly Magnesium, they 
found, is instrumental in opening the receptor to important in¬ 
formation, yet at the same time being able to ignore back¬ 
ground noise. The researchers were quite struck by their 
findings and concluded, “As predicted by our theory, increas¬ 
ing the concentration of magnesium and reducing the back¬ 
ground level of noise led to the largest increases of plasticity 
ever reported in scientific literature.” 11 


ALZHEIMER’S 

In North America, approximately 10 percent of the popu¬ 
lation over sixty-five and 50 percent over eighty-five suffer 
from Alzheimer’s. It is associated with severe memory loss, im¬ 
paired cognitive function, and inability to carry out activities 
of daily life. Alzheimer’s disease should be diagnosed only 
when all the other identifiable brain conditions are ruled out 
(e.g., brain tumor, alcoholism, vitamin Bi 2 deficiency, mercury 
amalgam poisoning, depression, hypothyroidism, Parkinson’s, 
stroke, excessive prescription drug use, malnutrition, and de¬ 
hydration). In truth, it is only at autopsy that a definitive diag¬ 
nosis can be made, as the brain will show the identifying 
characteristics of Alzheimer’s: plaques and tangles in the 
nerve fibers, particularly in the cerebral cortex and hippocam¬ 
pal area. Dr. Abram Hoffer, the founder of orthomolecular 
medicine along with Linus Pauling, cautions that almost half 
the cases of what is assumed to be Alzheimer’s may in fact be 
dementias caused by such treatable conditions as simple dehy¬ 
dration, prescription drug intoxication, severe cerebral aller- 
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gies to foods or chemicals, or chronic nutrient deficiencies. 
Drugs that worsen Alzeimer’s include chlorpromazine, anti¬ 
histamines. barbiturates, psychotropic drugs, and diuretics. 

Chemicals and toxic metals are associated with Alzheimer’s 
disease, especially mercury and aluminum. The Alzheimer’s- 
mercury connection has been made by Dr. Boyd Haley, a pro¬ 
fessor of chemistry and chair of that department at the 
University of Kentucky. Dr. Haley proved that the tangles and 
plaques in the Alzheimer’s brain were identical to those pro¬ 
duced by mercury poisoning. Mercury can be absorbed into 
the brain from dental amalgams, be acquired by taking flu 
shots (which are preserved with mercury), or come from ha¬ 
bitually eating fish contaminated with mercury. Magnesium, 
when it is available in the body, will help detoxify heavy metals, 
even ones as poisoinous as mercury. 

Many Americans are exposed to aluminum through alu¬ 
minum pots, aluminum cans, aluminum-containing antacids 
and antiperspirants, aluminum foil, and tap water that may 
be high in aluminum. 12,13 Considerable research has proven 
that brain neurons affected in Alzheimer’s disease have signi¬ 
ficantly higher levels of aluminum than normal neurons. 
Alzheimer’s patients also have consistently low magnesium 
levels within the hippocampus, the area of the brain most 
damaged by Alzheimer’s. Aluminum is able to replace magne¬ 
sium in certain enzyme systems in the body, mimicking its 
function but causing harm. Aluminum can also replace mag¬ 
nesium in the brain, which leaves calcium channels in the 
brain nerve cells wide open, allowing calcium to flood in, caus¬ 
ing cell death. 14 

William Grant, an atmospheric scientist, had a personal 
interest in Alzheimer’s because of a strong family history. Grant 
already knew that people with Alzheimer's typically have ele¬ 
vated concentrations of aluminum in their brains. He put that 
bit of information together with the fact that acid rain makes 
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aluminum more abundant in trees and seems to make trees 
age prematurely. Grant theorized that the diets of Alzheimer’s 
patients might be very acidic, leaching calcium and magne¬ 
sium from the body He found that people with Alzheimer’s 
have elevated amounts of aluminum, iron, and zinc and have 
reduced amounts of alkali metals such as magnesium, cal¬ 
cium, and potassium, which neutralize the acidity in the diet. 
A typical Western diet—high in protein, fat, and sugar—is 
acid-forming and may be an additional factor in creating alu¬ 
minum overload in Alzheimer’s. 


PARKINSON'S DISEASE 

Similarly, aluminum can be a contributing factor in the central 
nervous system degeneration that occurs with Parkinson’s 
disease. In one autopsy study, calcium and aluminum were 
elevated in the brains of victims of Parkinson’s disease as com¬ 
pared to people with normal brains. IS 

Enzymes function in the body only when they have access 
to the proper cofactors, which are mostly vitamins and miner¬ 
als, especially magnesium, selenium, vitamin C, vitamin B b , 
and vitamin E. Heavy metals such as cadmium, aluminum, 
and lead attach themselves to certain enzymes, kicking out 
minerals such as magnesium, and either prevent the normal 
enzyme activity or create abnormal activity leading to cell de¬ 
struction. 

Research indicates that ample magnesium will protect brain 
cells from the damaging effects of aluminum, beryllium, cad¬ 
mium, lead, mercury, and nickel. We also know that low levels 
of brain magnesium contribute to the deposition of heavy 
metals in the brain that heralds Parkinson’s and Alzheimer’s. 
It appears that the metals compete with magnesium for entry 
into the brain cells. If magnesium is low, metals gain access 
much more readily. 
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There is also competition in the small intestine for ab¬ 
sorption of minerals. If there is enough magnesium, alu¬ 
minum won't be absorbed. When monkeys are fed diets low in 
calcium and magnesium but high in aluminum, for instance, 
they become apathetic and begin to lose weight. When their 
spinal cords are examined under the microscope, they show 
swelling of the anterior motor cells (movement centers), plus 
accumulation of calcium and aluminum in these cells. 18 If you 
eat from aluminum pots, use aluminum-containing antiper- 
spirants. wrap your food in aluminum foil, and drink tap water 
with high aluminum content, the levels could overwhelm the 
magnesium in your gut, and aluminum will be absorbed in¬ 
stead. This has consequences for the amount of magnesium in 
your brain and may allow the buildup of aluminum associated 
with Alzheimer’s and Parkinson’s disease. 

Dr. Blaylock reports that when scientists study the soil of 
regions that have a high incidence of neurological diseases, 
they find high levels of aluminum and low levels of magne¬ 
sium and calcium. The neurons from victims of the disease 
also show high levels of aluminum and low levels of magne¬ 
sium. On the island of Guam the areas with the lowest levels of 
calcium and magnesium in the soil are also the areas of high¬ 
est incidence for all neurological diseases. Magnesium plays a 
vital role in protecting neurons from the lethal effects of alu¬ 
minum. 1 ' 


MAGNESIUM-DEFICIENCY DEMENTIA 

Dementia may also be caused by magnesium depletion alone. 18 
Several studies show that severe neurological syndromes can 
result when conditions cause extremely low levels of brain 
magnesium, such as with the chronic use of diuretics, which 
millions of people take to control high blood pressure. These 
neurological conditions can present as seizures, delirium, coma, 
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or psychosis, which are quickly reversed by administering 
large doses of intravenous magnesium. 

The body’s ability to absorb magnesium declines with age. 
so at particular risk are elderly people who do not eat an ade¬ 
quate diet and who use drugs that deplete the body’s magne¬ 
sium. (Studies show that senior citizens take on average six to 
eight medications regularly.) Add to that the effects of antacids, 
which many elderly people take to cover up symptoms caused 
by a bad diet. Antacids suppress normal stomach acid and can 
lead to incompletely digested food, which causes gas. bloating, 
and constipation. (As previously noted, another hidden dan¬ 
ger is the use of aluminum in most antacids.) 

Excessive amounts of aspartame and MSG (glutamate) in 
the diet of elderly people may also cause symptoms of demen¬ 
tia due to their direct effect, which is also magnified in magne¬ 
sium deficiency. 


AGING 

Dr. Jean Durlach. a preeminent magnesium expert in France, 
sums up the current research on magnesium and aging. 14 

1. Chronic marginal magnesium deficiency reduces life 
span in rats. 

2. Magnesium deficiency accelerates aging through its 
various effects on the neuromuscular, cardiovascular, 
and endocrine apparatus; kidneys and bones; and 
immune, antistress, and antioxidant systems. 

3. In developed countries, magnesium intake is marginal 
throughout the entire population regardless of age: 
around 4 mg/kg/day instead of the 6 mg/kg/day 
recommended to maintain satisfactory balance. 
However, diseases, handicaps, and physical or 
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psychological impairments expose elderly individuals 
to more severe nutritional deficiencies. 

4. Around the age of seventy, magnesium absorption is 
two-thirds of what it is at age thirty. 

5. Various mechanisms of deficiency include intestinal 
malabsorption: reduced bone uptake and mobilization 
(osteoporosis): increased urinary losses; chronic stress; 
insulin resistance leading to diabetes with severe 
magnesium loss in the urine; lack of response to adrenal 
stimulation; loss caused by medication, especially 
diuretics; alcohol addiction; and cigarette smoking. 

6. Magnesium deficiency symptoms in the elderly include 
central nervous system symptoms that seem largely 
"neurotic”: anxiety, excessive emotionality, fatigue, 
headaches, insomnia, light-headedness, dizziness, 
nervous fits, sensation of a lump in the throat, and 
impaired breathing. Peripheral nervous system signs 
are common: pins and needles of the extremities, 
cramps, muscle pains. Functional disorders include 
chest pain, shortness of breath, chest pressure, 
palpitations, extra systoles (occasional heart thumps 
from an isolated extra beat), abnormal heart rhythm, 
and Raynaud’s syndrome. Autonomic nervous system 
disturbances involve both the sympathetic and 
parasympathetic nervous systems, causing 
hypotension on rising quickly or borderline 
hypertension. In elderly patients, excessive 
emotionality, tremor, weakness, sleep disorders, 
amnesia, and cognitive disturbances are particularly 
important aspects of magnesium deficiency. 

7. A trial of oral magnesium supplementation is the best 
diagnostic tool for establishing the importance of 
magnesium. 
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MAGNESIUM OIL AND DHEA 

Dr. Norman Shealy found while resesarching magnesium oil 
that magnesium applied to the skin on a regular basis natu¬ 
rally enhances the level of a vitally important hormone, DHEA. 
DHEA is normally produced in the adrenal glands, but produc¬ 
tion slows down as we age. Apparently as magnesium is ab¬ 
sorbed through the skin and the underlying fatty tissues of the 
body it sets off many chain reactions, one of which ends in the 
production of DHEA. 

Increasing DHEA levels by taking supplements of the hor¬ 
mone is recommended by some antiaging specialists, but others 
caution about side effects. To increase it naturally by improv¬ 
ing your magnesium balance may be a safe way to turn back 
the clock. 


TREATMENT BEYOND MAGNESIUM 

MANAGEMENT OF ALUMINUM TOXICITY AND ALZHEIMER’S 

Use only filtered water, and ensure that the filter guarantees 
removal of aluminum; drink eight glasses per day. Check labels 
and avoid antacids containing aluminum. Use natural anti- 
perspirants. Avoid cooking in aluminum pots or drinking fruit 
juice or soft drinks from aluminum containers. Get checked for 
thyroid disease and treat appropriately. Check for heavy metal 
toxicity (aluminum, mercury, copper, lead, and iron) through 
urine testing or hair analysis. Pursue either oral or intravenous 
chelation to remove your heavy-metal burden. 

ALTERNATIVE THERAPIES FOR ALZHEIMER’S 

Avoid mercury fillings or have them replaced; if you decide to 
have your mercury amalgams removed, find a practitioner 
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who has been trained in their safe removal, as improper re¬ 
moval can result in more mercury being released into the tis¬ 
sues (see the Resources list). Clean out all the chemicals in 
your home and immediate environment. Eat organic food. Ex¬ 
ercise and take regular saunas. 

DIET FOR LONGEVITY 

Avoid all junk food and salty, fried, and fatty foods. Stay away 
from meat, alcohol, coffee, caffeine, and sugar. Check for food 
sensitivities, particularly wheat and dairy. Therapeutic foods 
include cilantro, onion, seaweeds, and ginger, which help bind 
and excrete heavy metals. 


SUPPLEMENTS FOR LONGEVITY 


Magnesium citrate: 300 mg two or three times per day 
Magnesium oil applied to the skin, 10-20 sprays per day; di¬ 
lute by half with distilled water if the oil stings (each spray 
of undiluted oil carries about 20 mg of magnesium). Mag¬ 
nesium gel has less tendency to sting. 

Calcium citrate: 500 mg daily 
Vitamin E as mixed tocopherols: 400 IU daily 
Vitamin C: 1,000 mg twice per day 
B complex: 50 mg twice per day 
Vitamin B 12 : 1,000 meg intramuscularly weekly 
Vitamin D: 1,000 IU or 20 minutes of sun exposure daily. 
Lecithin granules: 2 tbsp per day 
Flaxseed oil: 1-2 tbsp per day 
Fish oil (halibut liver oil or cod liver oil): 1 tsp per day 
Ginkgo biloba and gotu kola are two herbs that can improve 
cerebral circulation. 




PART FOUR 


TESTING AND SUPPLEMENTS 




CHAPTER SIXTEEN 


MAGNESIUM REQUIREMENTS 
AND TESTING 


t's confusing enough trying to determine your individual 
needs for magnesium without having to wade through the 
alphabet soup of guidelines set by government agencies, in¬ 
cluding the DRI, RDA, RDI, AI, UL, and EAR. In 1997, the Food 
and Nutrition Board of the National Academy of Sciences crea¬ 
ted the Dietary Reference Intakes (DRIs), which added more 
guidelines to the Recommended Dietary Allowances (RDAs) 
that were the standard from 1941 to 1989. Statistical analysis 
of diets for certain nutrients is necessary for the planning of 
menus to meet the nutrient needs of different age groups of 
people. They are also used to evaluate food consumption pat¬ 
terns and to create guidelines for nutrition labeling, all with an 
eye to preventing nutrient deficient diseases. This is an impor¬ 
tant point to remember: the RDA nutrient intake guidelines did 
not recommend levels for optimal health and vitality but told 
you how much vitamin C to take, for example, so you won’t get 
scurvy, or vitamin B], so you won’t get pellagra. 

The DRIs are now made up of four different reference val¬ 
ues: the Estimated Average Requirement (EAR), the Recom¬ 
mended Dietary Allowance (RDA), the Adequate Intake (AI), 
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and the Tolerable Upper Intake Level (UL). The UL is most im¬ 
portant because it focuses on higher intake levels than the 
RDA to reduce the risk of chronic diseases such as osteoporo¬ 
sis, cancer, and cardiovascular disease. 

Implementation of the DRIs was done in stages from 1997 
to 2005. Focusing on the prevention of osteoporosis, the first 
report, published in 1997, was the Dietary Reference Intakes for 
Calcium, Phosphorus, Magnesium, Vitamin D and Fluoride. Four 
additional reports have covered folate and other B vitamins; 
dietary antioxidants (vitamins C and E, selenium, and the 
carotenoids); the micronutrients (vitamins A and K, and trace 
elements such as iron, iodine, etc.); macronutrients such as di¬ 
etary fat and fatty acids, protein and amino acids, carbohy¬ 
drates, sugars, and dietary fiber, as well as energy intake and 
expenditure; electrolytes and water; bioactive compounds 
such as phytoestrogens and phytochemicals; and the role of al¬ 
cohol in health and disease. 

While the DRIs are used mainly by academic research sci¬ 
entists and nutritionists and are not a household word, doctors 
who focus on nutrition, such as myself, appreciate having the 
information in these reports. The confusing part in the magne¬ 
sium report is that two different values are given for dietary 
magnesium and for supplemental magnesium. There is no 
total requirement and no acknowledgment that the level of 
magnesium in the average diet is less than half the RDA. 

In 1997, the RDA of magnesium was raised 15 percent, 
from 350 mg/day to 420 for men and from 280 mg/day to 
320 for women. However, the same 1997 report on the safe 
upper limit of dietary magnesium for adults states that “be¬ 
cause magnesium has not been shown to produce any toxic ef¬ 
fects when ingested as a naturally occurring substance in 
foods, a UL cannot be established for dietary magnesium at 
this time.” The report also noted that “no specific toxicity data 
exist on which to establish a UL [for dietary magnesium] for 
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infants, toddlers, and children." In determining the dietary 
magnesium UL for pregnant and breast-feeding women, it 
concluded that "studies involving intravenous administration 
of comparatively large doses of magnesium used in the treat¬ 
ment of preterm labor, pregnancy-induced hypertension, or 
other clinical conditions were not considered applicable for the 
derivation of ULs." 

Looking at supplemental magnesium, the committee set 
what some consider to be a very low UL for pregnant and 
breast-feeding women, despite their high magnesium needs. 
Even though the report states that “no evidence suggests in¬ 
creased susceptibility to adverse effects of supplemental mag¬ 
nesium during pregnancy and lactation,” they set the UL for 
this group at 350 mg (14.6 mmol)/day. This is the same UL 
for supplemental magnesium in adults who are not pregnant 
or lactating. 

The report does concede that supplements above the UL 
may be necessary. "Individuals with impaired renal function 
are at greater risk of magnesium toxicity. However... magne¬ 
sium levels obtained from food are insufficient to cause adverse 
reactions even in these individuals. Patients with certain clini¬ 
cal conditions (for example, neonatal tetany, hyperuricemia, 
hyperlipidemia, lithium toxicity, hyperthyroidism, pancreatitis, 
hepatitis, phlebitis, coronary artery disease, arrhythmia, and 
digitalis intoxication . . .) may benefit from the prescribed use 
of magnesium in quantities exceeding the UL in the clinical 
setting.” 


MAGNESIUM REQUIREMENTS 

As noted, the Recommended Daily Allowance (RDA) for nutri¬ 
ents is set at the minimum level to stave off deficiency symp¬ 
toms, not at the optimum that ensures good health. But even 
with the RDA set so low, most Americans are still deficient in 
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magnesium, with men obtaining only about 80 percent of the 
recommended daily allowance (RDA) and women averaging 
only 70 percent. 

The following table shows the Recommended Daily Al¬ 
lowances (RDAs) for magnesium in children and adults. 

Children 1 to 3 years: 80 mg 
Children 4 to 8 years: 130 mg 
Children 9 to 13 years: 240 mg 


Life Stage 

Men 

Women 

Pregnancy 

Lactation 

Age 14-18 

410 mg 

360 mg 

400mg 

360 mg 

Age 19-30 

400 mg 

310 mg 

350 mg 

310 mg 

Age 31 + 

420 mg 

320 mg 

360 mg 

320 mg 


The RDA for magnesium is also expressed in mg/kg and is 
roughly 6 mg per kg (2.2 lb) of body weight. This standard 
helps to determine the magnesium requirements for someone 
who is overweight; a fifty-year-old who weighs 300 lbs needs 
more magnesium than a fifty-year-old who is 100 lbs. 

Many magnesium experts feel that the RDA should be 
increased. Twenty years of research shows that under ideal 
conditions approximately 300 mg of magnesium is required 
merely to offset the daily losses. If you are under mild to 
moderate stress caused by a physical or psychological disease, 
physical injury, athletic exertion, or emotional upheaval, your 
requirements for magnesium escalate. 1 2 Dr. Mildred Seelig 
felt that athletic adolescent boys and girls may need 7-10 
mg/kg/day and pregnancy requirements should be a mini¬ 
mum of 450 mg a day or up to 1 5 mg/kg/day. 3 An average 
good diet may supply about 120 mg of magnesium per 1,000 
calories, for an estimated daily intake of about 250 mg. 4 5 
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Since at best the body is actually absorbing only half of what is 
taken in. researchers feel that most people would benefit from 
magnesium supplementation. Otherwise, body tissue must be 
broken down to supply vital areas of the body with essential 
magnesium. 6 ' 


MAGNESIUM TESTING 

You've heard the saying “To err is human, to forgive is divine”? 
In the medical world, to err is human, to test is divine. 

Laboratory tests should be used to confirm what our senses 
and intuition tells us, but all too often doctors place all their 
faith in tests. Yet finding the definitive test for a condition, 
which can clinch a diagnosis, makes both doctor and patient 
feel safe. Over the years lab testing for minerals evolved from 
measurements done on whole blood to isolating minerals in¬ 
side cells. The present state of the art, however, lies in testing 
mineral ions, which are the active component of minerals 
working at the tissue level. As mentioned throughout The Mag¬ 
nesium Miracle, much of the current research on magnesium 
has made use of ionic magnesium testing to measure mag¬ 
nesium at work in the cells; however, that testing is still not 
readily available to the public. A mineral measurement called 
EXATest and the red blood cell magnesium test, discussed 
below, provides readily available magnesium tests—although 
not as accurate as ionic magnesium testing, they are more ac¬ 
curate than serum magnesium tests. 

There are two clinical tests that can be done in a doctor’s 
office, the results of which can indicate both calcium defi¬ 
ciency and magnesium deficiency: Chvostek’s sign (a contrac¬ 
tion of the facial muscles caused by tapping lightly on the 
facial nerve located in front of the ear) and Trousseau’s sign (a 
spasm of the hand muscles caused by applying a tourniquet or 
blood pressure cuff to the forearm below the elbow for three 
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minutes). But since neither test distinguishes calcium defi¬ 
ciency from magnesium deficiency, doctors use the tests to 
only diagnose and treat calcium deficiency. As a result, if cal¬ 
cium supplements are recommended based on either of these 
tests, magnesium levels are driven even lower, causing more 
magnesium-deficiency symptoms. 


SERUM (BLOOD) MAGNESIUM TEST 

In spite of, or perhaps because of, all the metabolic processes 
that rely on magnesium, less than 1 percent of our body’s total 
magnesium can be measured in our blood; the rest is busily oc¬ 
cupied in the cells and tissues or holding our bones together. 
Therefore, it is virtually impossible to make an accurate assess¬ 
ment of the level of magnesium in various body tissue cells 
using a routine serum magnesium test. This test is often called 
a total serum magnesium test, which you might imagine re¬ 
lates to all the magnesium in your body—but it does not. 
Magnesium in the blood does not correlate with the amount of 
magnesium in other parts of your body. In fact, if you are 
under the stress of various ailments, your body pumps magne¬ 
sium out of the cells and into the blood, giving the mistaken 
appearance of normality on testing in spite of bodywide de¬ 
pletion. Unfortunately, most magnesium evaluations done in 
hospitals and in laboratories use the antiquated serum magne¬ 
sium test. 


RED AND WHITE BLOOD CELL MAGNESIUM TESTS 

All body cells, including red and white blood cells, contain 
magnesium—up to 40 percent of the body’s total. Because 
red blood cells are 500 times more abundant in blood than 
white blood cells, they are the preferred test material. Studies 
show that blood cell magnesium is a much more accurate 
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measure of total body magnesium than the serum magnesium 
test. One study in childhood asthmatics compared serum mag¬ 
nesium levels to total white blood cell magnesium levels. While 
serum magnesium became elevated on the first day of an 
asthma attack, the white blood cell magnesium levels dropped 
dramatically, indicating the real state of affairs. As mentioned 
above, under stress magnesium is released from the cells, de¬ 
pleting them as it floods into the bloodstream. 8 


THE BUCCAL CELL SMEAR TEST (EXATest) 

Using cells gently scraped from an area in the mouth between 
the bottom teeth and the back of the tongue provides an accu¬ 
rate means of measuring the amount of magnesium in the 
cells of the body. Measuring cellular magnesium in this way 
indicates the amount of magnesium in heart and muscle cells, 
the two major body tissues affected by magnesium deficiency. 

The buccal cell smear test can be used to sample many 
things in cells; however, IntraCellular Diagnostics has devel¬ 
oped a testing procedure called EXATest specifically to identify 
the amounts of certain minerals in the cell. The company 
sends sampling kits to your doctor’s office, where a simple pro¬ 
cedure, which takes about 60 seconds, is performed. Your doc¬ 
tor uses a wooden spatula to scrape off superficial layers of 
cells under your tongue. The scrapings are carefully placed on 
a microscope slide and sent back to the lab. A special electron 
microscope then measures the amount of magnesium and 
other minerals in the sample on the slide. The results are sent 
back to your doctor. Fortunately, the test is covered by Medi¬ 
care and insurance companies. 

For those who are curious about the details of the testing, 
an analytical scanning electron microscope with high-tech, 
computerized elemental X-ray analysis (EXA) bombards the 
specimen with high-energy electrons, whereupon energy is re- 
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leased in the form of wavelengths that are distinct and unique 
to each mineral element. A computer measures the wave¬ 
lengths and calculates what is called a “spectral fingerprint" 
for each patient that identifies the mineral levels and ratios 
within the cell. See the Resources section for IntraCellular Di¬ 
agnostics contact information. 


THE MAGNESIUM CHALLENGE TEST 

Time-consuming and cumbersome but necessary for people 
who may be magnesium wasters, the magnesium challenge 
test requires twenty-four-hour urine collections on two sepa¬ 
rate occasions. The first urine collection is done when you are 
taking your normal supplements. Then, in the doctor’s office, a 
dose of 2 meq/kg of magnesium chloride or magnesium sul¬ 
fate is given intravenously, infused over a four-hour period. A 
second urine collection begins after the IV, and every urine 
sample is collected for twenty-four hours. Deficiency is diag¬ 
nosed when the body exhibits a need for magnesium by holding 
on to more than 2 5 percent of the magnesium given. A decade 
ago. the magnesium challenge test was the best method of de¬ 
termining body stores. 9 While today comparison studies using 
magnesium challenge and ionized magnesium indicate that 
ionized magnesium testing appears to be a better indicator and 
is more easily done (see next section). 10 the ionized magnesium 
test is currently not available except for research purposes, so 
the magnesium challenge test should be used. 

The magnesium challenge test can diagnose magnesium 
wasting. If more than 75 percent of the magnesium given in 
the IV test is excreted, the assumption is that you have enough 
magnesium and are not deficient. However, if a clinical assess¬ 
ment is made that you have magnesium deficiency symptoms 
and you lose most of the magnesium given by IV, then magne¬ 
sium wasting is the probable diagnosis. The treatment for 
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magnesium wasting is to take IV magnesium or use magne¬ 
sium oil transdermal applications as described in Chapter 18. 


BLOOD IONIZED MAGNESIUM TEST 

The blood ionized magnesium test, pioneered and tested 
extensively at the State University of New York Downstate 
Medical Center in Brooklyn by magnesium researchers Bella 
and Burton Altura, is the most accurate and reliable magne¬ 
sium blood test available but presently limited to research use. 
The Alturas have researched the health effects of magnesium 
since the 1960s and did the original research for the test in 
1987 li l213141516 

The ionic magnesium test is a very refined procedure, 
backed up by results on many thousands of patients with over 
twenty-two different disease states and published in dozens of 
journals, including five papers in Science and papers in the 
prestigious Scandinavian Journal of Clinical Laboratory Investiga¬ 
tion and Scientific American. 1 ' To determine the efficacy and ef¬ 
ficiency of the new test, research included a comparison of 
magnesium levels found with the Alturas’ ionized magnesium 
test to levels found in various body tissues using expensive and 
sensitive digital imaging microscopy, atomic absorption spec¬ 
troscopy. and the magnesium fluorescent probe. The blood 
ionized magnesium test came through as a highly sensitive, 
convenient, and relatively inexpensive means of determining 
magnesium status in healthy or ill subjects. 

Here’s how it works. Magnesium exists in the body either 
as active magnesium ions bound to nothing or as inactive 
magnesium complexes (such as magnesium citrate) bound to 
proteins or other substances. A magnesium ion is an atom that 
is missing two electrons, which makes it search to attach to 
something that will replace its missing electrons. Magnesium 
ions constitute the physiologically active fraction of magne- 



222 \ THE MAGNESIUM MIRACLE 


sium in the body: they are not attached to other substances 
and are free to join in biochemical body processes. 18 

Most clinical laboratories assess only total serum mag¬ 
nesium. which includes both active and inactive types. Since 
there is only 1 percent of the body's magnesium in the blood, 
however, the test samples only that 1 percent. With the blood 
ionized magnesium test it is now possible to directly measure 
the levels of magnesium ions in whole blood, plasma, and 
serum using ion-selective electrodes that gives an accurate 
accounting of the actual magnesium at work in the body. 19 

For example, ionized magnesium testing on 3,000 mi¬ 
graine patients shows that 90 percent of those with low mag¬ 
nesium ion levels improve with magnesium therapy. In 85 to 
90 percent of all patients tested, low magnesium ion levels 
match tissue levels of free magnesium and accurately diag¬ 
nose magnesium deficiency found in asthma, brain trauma, 
coronary artery disease, types I and II diabetes, gestational 
diabetes, eclampsia and preeclampsia, heart disease, homocys- 
teinuria, hypertension, tension headaches, posttraumatic head¬ 
aches. ischemic heart disease, liver transplant patients, renal 
transplant patients, polycystic ovarian disease, stroke, and 
syndrome X. In many of these conditions, low magnesium ion 
levels exist in spite of normal serum magnesium levels, mak¬ 
ing the ionized magnesium test more reliable for magnesium 
deficiency. 20 ' 21 ' 22 - 25 - 24 - 25 ' 262 " 2829 

Because laboratories are slow to acquire new equipment, 
at present the FDA-approved ionized magnesium test is unfor¬ 
tunately mainly limited to the Alturas’ laboratory and used 
mostly for research purposes, In the past, the Alturas have 
provided this test to doctors who sent in their patients’ blood, 
but that avenue is less available now and few other labs are 
using the test. (See the Resources section for further informa¬ 
tion on the ionized magnesium test.) 
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THE ORAL CLINICAL TRIAL 

For the average individual, one way to diagnose magnesium 
deficiency is simply to try supplementing. For one to three 
months take magnesium while recording all changes in your 
physical and mental health. It may be best to do this under a 
health professional's guidance, especially if you are on medi¬ 
cations or have an existing medical condition. But we have 
long been our own caretakers and that freedom should not be 
taken from us. The alleviation of symptoms after thirty to 
ninety days constitutes the best proof that you had a magne¬ 
sium deficiency. Adding magnesium oil or gel to your regimen 
can enhance the effects of oral supplementation. See pages 
240-50 for types of magnesium and dosage. 


FALSE-POSITIVE MAGNESIUM TESTS 

The lack of adequate tools to measure magnesium in most 
hospitals and clinics is one of the main reasons medical doc¬ 
tors do not prescribe it. A serum magnesium test is actually 
worse than ineffective, because a test result that is within nor¬ 
mal limits lends a false sense of security about the status of the 
mineral in the body. It also explains why doctors don’t recog¬ 
nize magnesium deficiency; they assume serum magnesium 
levels are an accurate measure of all the magnesium in the 
body. Magnesium researchers also mostly use serum mag¬ 
nesium tests to determine magnesium status in their test 
subjects. As they begin to use the more accurate ionized mag¬ 
nesium test, however, the results will indicate even more wide¬ 
spread deficiency in the population. 



CHAPTER SEVENTEEN 


A MAGNESIUM EATING PLAN 


G ood nutrition creates a solid structural foundation of tis¬ 
sue and bone as well as nutrients for making hormones 
and neurotransmitters. The basis of good nutrition is the 
consumption of protein, minerals, trace minerals, vitamins, 
amino acids, and essential fatty acids. Clearly there is more to 
life than magnesium, but life can’t exist without it. Just as im¬ 
portant as magnesium is calcium, and the magnesium eating 
plan will also focus on how much calcium you need in your 
diet and in your supplement bottle. 

The present American diet is heavily biased toward pro¬ 
cessed flour, sugar, and unhealthy fats. Over one-quarter of 
our diet may consist of what are in essence nonfoods that 
don't contain even a smattering of healthy nutrients. Magne¬ 
sium is banished during food processing and never replaced, as 
some nutrients are, in fortified foods. 

George Eby, whose foundation provided funds to educate 
members of Congress about magnesium and present them 
with copies of The Magnesium Miracle, has a personal interest 
in magnesium, having suffered from magnesium deficiency for 
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50 to 70 percent of all our chronic illnesses and accounts for a 
huge share of medical and hospital expenses. He’s also con¬ 
cerned that because most of us have grown up in a society 
with widespread magnesium deficiency, which began about 
100 years ago with the large-scale refining of grain, we are 
unable to recognize that we are deficient. Eby says that white 
flour should be called not “refined” wheat but “depleted” 
wheat, and points to the November 2002 issue of the Harvard 
Heart Letter, which shows that only 16 percent of the magne¬ 
sium remains after wheat is refined. 

Eby reminds us that other critical nutrients, such as vita¬ 
mins E and B 6 , vital for proper absorption of magnesium, are 
also depleted by refining. However, magnesium is the main nu¬ 
trient that is not adequately obtained by eating other foods. He 
says we are too fond of foods made with depleted wheat, such 
as pancakes, waffles, biscuits, tortillas, bread, cake, cookies, 
and doughnuts. These products take up a large amount of shelf 
space in grocery and convenience stores, mirroring our insa¬ 
tiable appetite for them. Clearly, he says, people love these 
foods—although a better verb would be crave, because people 
feel empty after eating depleted wheat, and keep eating more, 
perhaps searching for magnesium and other nutrients neces¬ 
sary for the body to function properly. 

To obtain enough magnesium from the diet takes special 
care and knowledge of magnesium-rich foods, but we still 
need to supplement with magnesium. In 2005, Eby produced 
a DVD showing a long list of foods with the amounts necessary 
to deliver 400 mg of magnesium. Imagine 1.8 ounces of rice 
bran, which provides 400 mg of magnesium, beside 54.25 
ounces of doughnuts, which is the quantity you have to eat to 
obtain the same amount of magnesium. Or visualize a few 
ounces of nuts compared to 2 5 ounces of white bread. Such a 
picture, showing the nutrient deficiency of refined foods, is 
worth a thousand words. 



226 \ THE MAGNESIUM MIRACLE 


FOODS CONTAINING 400 MG OF MAGNESIUM 
PER SERVING IN OUNCES 


Food 


Portion containing 400 mg 


Rice bran, crude 1.8 

Wheat bran, crude 2.3 

Cocoa, dry powder 2.65 

Pumpkin seeds 2.65 

Brazil nuts 3.9 

Peanut butter 3.9 

Kellogg's All-Bran 3.9 

Cashew nuts 4.80 

Almonds 5.1 

Quaker Oats 5.1 

Baking chocolate 5.2 

Molasses 5.3 

Buckwheat flour 5.65 

Oat bran 5.9 

Wheat germ 5.9 

Peanuts 8.0 

Tortilla chips 14.5 

Dinner rolls 16.6 

Whole-wheat bread 17.3 

English muffins 20 

Potatoes 21.7 

Spaghetti 22.0 

Macaroni 22.0 

Tortillas 22.0 

Potato flour 22 

Crackers 22.75 

Melba toast 25 

Bread, white 25 

Potato chips 26 

Brown sugar 48 

Doughnuts 54.25 


Statistics from USDA data 
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DIET SOLUTIONS TO MAGNESIUM DEFICIENCY 

To enrich your diet with magnesium, increase your consump¬ 
tion of green vegetables, nuts, seeds, legumes, and unprocessed 
grains. Removing the germ and bran of cereals and further 
processing eliminates most of the magnesium present in the 
whole grain. It is a good idea to supplement a diet of vegeta¬ 
bles. fruits, and protein-rich foods such as fish, meat, and milk 
by eating wheat germ, kelp, brewer’s yeast, sunflower seeds, 
pumpkin seeds, and sea salt, which are all extremely rich in 
magnesium. Since one of the reasons you may be magnesium- 
deficient is from eating too much cooked and processed food, 
try to eat more raw foods. Fortunately, nuts, seeds, and many 
vegetables can be eaten raw, and raw wheat germ can be used 
on cereal and in protein drinks. 

According to top French magnesium experts, highly ef¬ 
fective heart- and blood-vessel-protective diets that reduce satu¬ 
rated fats, increase monounsaturated fat and omega-3 fatty 
acids (from fish and flaxseed), limit the consumption of alco¬ 
hol. and increase the intake of cereals, fruits, vegetables, fish, 
and low-fat dairy products are rich in magnesium. They stress 
that among several protective nutrients, magnesium should be 
given particular consideration because of the very frequent 
occurrence of chronic primary magnesium deficiency, which 
acts as a cardiovascular risk factor. 1 


WHAT ABOUT CALCIUM? 

As you can see from the list of calcium in common foods on 
pages 2 57-58, calcium is plentiful in nuts, seed, whole grains, 
and leafy green vegetables, just like magnesium, but only if the 
minerals are already in the soil. In theory, when you eat these 
foods you are getting a balanced amount of calcium and mag- 
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nesium. Calcium is also found in seafood and dairy. So if you 
also eat these foods you shift the balance of calcium and mag¬ 
nesium in favor of calcium. Another important aspect of di¬ 
etary calcium and magnesium is the effect of processing and 
cooking on these minerals. More magnesium is lost in food 
processing and cooking than calcium, so once again, more cal¬ 
cium is found in the diet than magnesium, which strengthens 
the case for taking magnesium in supplement form in equal 
amounts with calcium. 


ORGANIC FOOD 

Factory-farmed food is deficient in magnesium; therefore, or¬ 
ganic food is a wiser choice. As more people go this route, 
whether to avoid herbicide and pesticide residues or to ensure 
nutrient-dense produce, the cost of organic food is dropping 
dramatically. However, organic food is not a guarantee of higher 
magnesium levels. Seek out organic farmers who are educated 
about crop rotation, test regularly for mineral deficiencies 
in the soil, and use mineral-rich fertilizers. The smart way to 
be assured of quality organic food is to join a community- 
sponsored agriculture (CSA) cooperative and buy a share in 
a local organic farm every year. Every week for an average 
of twenty-four weeks in the North, and all year round in the 
South, you share the harvest, which can include fresh vegeta¬ 
bles, fruit, and free-range eggs, chicken, and lamb. (See the Re¬ 
sources section for information on CSAs.) 


USDA FINDINGS 

United States Department of Agriculture (USDA) surveys of 
women’s diet find that approximately 2 5 percent of their mag¬ 
nesium is supplied by grain products. This means you should 
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try to include a variety of whole grains and avoid white bread 
and pasta. If you crave sugar and bread, you may be feeding 
yeast in your intestines and should try to limit your intake to 
achieve weight loss and blood sugar balance. Or you may be 
craving nutrients that your body knows are absent from re¬ 
fined grains—you eat more carbs but the empty calories don’t 
seem to satisfy a deeper need. Remember that you have to eat 
2 5 ounces of white bread to get the RDA of magnesium. 

Another 25 percent of women’s magnesium intake comes 
from fruits and vegetables. The high-protein foods—meat, poul¬ 
try. and fish—provide only about 18 percent of total magne¬ 
sium intake. Since high-protein diets are now becoming more 
popular, you must make sure to increase your intake of mag¬ 
nesium when on such a diet. Fats, sweets, and beverages sup¬ 
ply 14 percent of the total magnesium intake; however, these 
foods, especially refined fats and sweets, should be limited be¬ 
cause they contain empty calories devoid of nutrients. Nuts 
and seeds and their butters are the richest sources of magne¬ 
sium. but they are not even mentioned in most food surveys. 


FOODS RICH IN MAGNESIUM 

In the Appendix you will find a complete list of foods with their 
magnesium content. Below is a short list of the richest sources 
of magnesium. 2 The quality of the soil from which these sources 
were assayed is unknown. Therefore, use these figures as a 
rough guide to making wise food choices. 
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MAGNESIUM CONTENT OF SELECTED FOODS 

Food Magnesium (mg) per 3V2 oz (100 g/10 tbsp) 


Kelp 760 

Wheat Bran 490 

Wheat germ 336 

Almonds 270 

Cashews 267 

Molasses 258 

Yeast, brewer's 231 

Buckwheat 229 

Brazil nuts 225 

Dulse 220 

Filberts 184 

Peanuts 175 

Wheat grain 160 

Millet 162 

Pecans 142 

English walnuts 131 

Rye 115 

Tofu 111 


HERB SOURCES OF MAGNESIUM 

Green plants, including most herbs, such as purslane and 
cilantro, are loaded with magnesium.’ 4 ’■ h Here are some 
other commonly used magnesium-rich herbs that you can in¬ 
troduce into ( your diet. Herbs have the added advantage of 
often being organic or picked wild, so they usually don’t con¬ 
tain pesticides and herbicides. 

BURDOCK ROOT [ARCTIUM LAPPA), 53? MG MAGNESIUM 
PER 100 G 

Master herbalist Matthew Wood describes burdock root as a 
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stones, an excellent blood cleanser, and a liver detoxifier. It can 
be grated into salads or cooked like potato and eaten several 
times per week. 

CHICKWEED [STELLARIA MEDIA), 529 MG MAGNESIUM 
PER 100 G 

Herbalist Susun Weed describes chickweed as a perfect food 
with "optimum nutrition.” Chickweed encourages absorption 
of minerals and nutrients and is also naturally high in magne¬ 
sium. Used several times a week in salads, it provides an excel¬ 
lent source of dietary magnesium. 

DANDELION [TARAXACUM OFFICINALE), 15? MG 
MAGNESIUM PER 100 G 

This amazing herb has been vilified as a nuisance weed, but its 
healing properties are legion. According to Andrew Chevallier, 
an experienced medical herbalist, it is used as a safe, natural di¬ 
uretic to treat high blood pressure, and as a detoxifier to remove 
waste products from the gallbladder and the kidneys, thereby 
ameliorating many conditions such as gallstones, constipation, 
acne, eczema, arthritis, and gout. No doubt it owes some of its 
actions to the properties of magnesium. Dandelion leaves, 
used in salads, add a necessary bitter property that stimulates 
the bile. The root can be cooked or grated raw into salads. 

DULSE [PALMARIA PALMATA ), 220 MG MAGNESIUM 
PER 100 G 

Dulse is a type of seaweed, of which there are many kinds; all 
dietary seaweeds are very nutritious. They are very high in di¬ 
gestible protein, around 2 5 percent by weight. Iodine to sup¬ 
port the thyroid gland is their most notable benefit. They are 
high in most minerals as well as vitamins. Dulse can be intro¬ 
duced several times a week in soups and stews, and don’t for¬ 
get vegetarian sushi rolls, which are wrapped in seaweed. 
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NETTLES [URTICA DIOICA ), 860 MG MAGNESIUM 
PER 100 G 

Nettles are used to soften gallstones or kidney stones in the 
body. Susun Weed has some excellent recipes for nettles in her 
book Healing Wise. When nettles are lightly steamed they lose 
their stinging properties and make an excellent vegetable addi¬ 
tion to any meal. 


MAGNESIUM SALT SUBSTITUTES 

Most doctors tell patients with high blood pressure to avoid 
salt, but they mean sodium chloride. Salt from the sea and salt 
high in magnesium are not only safe but can be therapeutic for 
someone with heart disease. They do contain sodium, how¬ 
ever, so be sure to read labels. 

Celtic Sea Salt is all the rage in gourmet food shops and it 
should be in your kitchen and dining room as well. Salt from 
evaporated seawater is relatively high in magnesium and is a 
wonderful way to get extra magnesium—about 20 mg in a tea¬ 
spoon. However, the sodium content is still excessively high. 

Smart Salt is just that—a smart way to stock up on magne¬ 
sium. Smart Salt is a product of the United States, produced by 
evaporation from Utah’s Great Salt Lake. It has the following 
levels of minerals in 3 tsp: 626 mg of magnesium, 865 mg of 
potassium, and only 1,596 mg of sodium. (A similar amount 
of table salt contains about 5,000 mg of sodium.) 

Cardia Salt offers a healthy combination of salt, potassium, 
and magnesium that tastes just like regular salt. It produced 
a reduction in blood pressure in a double-blind placebo- 
controlled study carried out in 1997 on 233 hypertensive 
patients on medication. Another half dozen studies have con¬ 
firmed its safety and effectiveness. Researchers comment that 
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the product works because it reduces the amount of sodium by 
50 percent and raises potassium and magnesium levels. For 
every teaspoon of salt you net about 40 mg of magnesium. 
The average amount of salt used per day is about 3 tsp, which 
means a significant 120 mg of magnesium per day, but, again, 
the sodium levels are still very high compared to magnesium. 
See the Resources section for magnesium salt substitutes. 


MINERAL WATER AND MAGNESIUM 

An important source of magnesium, popular in Europe, is 
magnesium-rich mineral water. We have only a few local wa¬ 
ters in the United States that have high magnesium levels that 
could help to reduce magnesium deficiency. We must also be 
careful to consider the calcium content of bottled water in re¬ 
lation to magnesium. A close reading of mineral water labels 
tells us that the calcium and sodium content is usually much 
higher than magnesium. Therefore, choose water with cal¬ 
cium no more than twice the level of magnesium. This will en¬ 
sure that you are getting enough of both minerals. If, however, 
you know you have a magnesium deficiency, by symptoms or 
by medical or naturopathic diagnosis, choose water with high 
magnesium and low calcium content for replacement. And if 
you suffer from heart disease, choose mineral water that also 
has a low sodium content. Be aware that even though a label 
says “mineral water,” the mineral content may be minuscule 
and not worth the price you pay. 7 

Another important aspect of drinking water that I discuss 
with clients in my telephone consulting practice is whether it is 
acid or alkaline. Our bodies are 70-90 percent water, so finding 
ways to increase the alkalinity of the body is vital to health. 
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MAGNESIUM IN WATER 8 


Water Name 

Country 

Magnesium 

(mg/L) 

Calcium 

(mg/L) 

Sodium 

(mg/L) 

Adobe Springs 

USA 

96 

3.3 

5 

Santa Ynez 

USA 

87 

19 

- 

San Pellegrino 

Italy 

57 

203 

46 

Penafiel 

Mexico 

41 

131 

159 

Vittel 

France 

38 

181 

3.7 

Evian 

France 

24 

78 

5 

Naya 

Canada 

22 

38 

6 

Volvic 

France 

7 

10 

10.7 

Saratoga 

USA 

7 

64 

9 

Perrier 

France 

5 

143 

15.2 

Alhambra 

USA 

5 

9.5 

5.4 

Arrowhead 

USA 

5 

20 

3 

Sparkletts 

USA 

5 

4.6 

15.2 

Calistoga 

USA 

2 

8 

163 

Cobb Mountain 

USA 

2 

5.6 

4.6 

Poland Spring 

USA 

2 

13.2 

8.9 

Sante 

USA 

1 

4.2 

160 

Black Mountain 

USA 

1 

25 

8.3 

Crystal Geyser 

USA 

1 

1.5 

30 


A MAGNESIUM EATING PLAN 

Upon rising: Juice of V 2 -I fresh lemon in warm water. 
Sweeten with stevia. 
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BREAKFAST 

Crockpot cereal with flaxseed oil and fresh or frozen 
blueberries, strawberries, raspberries, banana, 
peach, or pear 

Choose two grains, one nut, one seed from: 

buckwheat, millet, rye, oats, amaranth, quinoa, 
sunflower seeds, pumpkin seeds, almonds, 
cashews, filberts, walnuts, pecans 

For one person, put 2 oz of dry mixture in 5 oz of 
water in a 1 -quart crockpot. Cook overnight. In the 
morning place in a bowl, add 2-4 oz of fruit, mix, 
and add 2 tbsp flaxseed oil or 1 tbsp butter 
(organic), or 2 tbsp ground flaxseeds (ground fresh 
in a coffee grinder). You may add rice milk, almond 
milk, or small amounts of soy milk as needed. For 
extra magnesium, sprinkle on wheat germ (kept in 
the freezer). 

Substitutions: 

1. Instead of using a crockpot, you can soak 2 oz of 
grain mixture overnight in 5 oz of water, with or 
without 2 tbsp of plain yogurt. In the morning bring 
to a boil and let simmer on the lowest setting for 
20 minutes. You may have to add more water to 
avoid dryness. Serve with 2 tbsp ground flaxseeds 
(ground fresh in a coffee grinder). 

2. Instead of soaking overnight, cook 2 oz of grain 
mixture in 6 oz of water. Bring to a boit and let 
simmer for 30 minutes. 

LUNCH [Choose one) 

Brown rice and vegetables, cooked with 2 oz dulse or 
other sea vegetables 
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Leafy green salad, soup with added sea vegetables, 
and Essene sprouted bread or Ezekiel bread 
Fish, greens (collards, spinach, swiss chard), and 
salad 

Egg omelet with sauteed vegetables 
Chicken with vegetables 

DINNER [Choose one) 

Soup (with sea vegetables) and salad 
Stir-fried grains (leftover grains from breakfast) and 
vegetables 

Roasted vegetables with wild rice 
Salad with cooked organic legumes (kidney beans, 
lentils, black beans, pinto beans, chickpeas) 
Wheat-free pasta (rice, spelt, kamut) with pesto, 
tomato sauce, and green vegetables 
Mixed salad with avocado 

SNACKS 

Raw vegetables 

Dried fruit (prunes and figs) 

Shelled nuts and seeds (raw, not processed or salted) 

Baked blue corn chips 

Popcorn 


DRINKS 

Pure, clean water 
Green tea 

Freshly squeezed lemon juice and water 
Cranberry juice sweetened with stevia 
Herbal teas 

Kukicha (roasted twig tea) 
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THE MAGNESIUM DIET 

• Eat a wide variety of vegetables daily. Always include 
greens such as kale, collards, spinach, and curly-leaf 
lettuce, and magnesium-rich herbs such as dandelion, 
chickweed, and nettles. 

• Enjoy starchy vegetables three or four times a week, 
such as red-skinned potatoes, winter squash, corn on 
the cob, lima beans, and burdock root. 

• Eat fruits moderately. 

• Include a variety of whole grains: buckwheat, millet, 
rye. oats, amaranth, and quinoa. 

• Fish, shellfish, organic chicken, meat, turkey, or 
free-range eggs can be eaten once a day as rich animal 
protein sources. 

• Have beans, tempeh, nuts, seeds, and legumes as a 
vegetarian source of protein daily. 

• Use fresh and dry herbs in your cooking and include 
lots of garlic. 

• Use organic cold-pressed oils for your cooking: extra¬ 
virgin olive oil, coconut oil, and sesame oil. 

• Use organic butter in moderation. 

• Take 1-2 tbsp of flaxseed oil daily. 

• Use whole-grain breads and pasta. 

• For sweetener use stevia. 

• Drink natural spring, distilled, or filtered water only. 

• Enjoy organic herbal teas. 

• Eat sea vegetables: dulse, nori, arame, wakame, kombu, 
and hijiki. All are exceedingly high in magnesium. 

• Use natural raw, unheated nuts, seeds, and nut and 
seed butters, rich magnesium sources. 

• Use a high-quality mineral-rich sea salt. 
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FOODS TO AVOID (READ LABELS THOROUGHLY) 

• All refined and processed foods of any kind, such as 
cookies, cakes, doughnuts, bagels, white bread, 
luncheon meats, and soy protein powder. 

• All refined and processed sugars, including fructose or 
corn syrup and diet products with artificial sweeteners 
such as aspartame (NutraSweet and Splenda). 

• All dairy products except organic butter and free-range 
eggs. 

• Regular and decaffeinated coffee or black tea. 

• Any foods containing hydrogenated or partially 
hydrogenated oils or trans fatty acids. 

• All alcoholic beverages. 

• Pasteurized fruit juices and sodas. 

• Foods containing MSG, hydrolyzed vegetable protein, 
and chemical preservatives. 

• Commercial iodized salt. 



CHAPTER EIGHTEEN 


MAGNESIUM SUPPLEMENTATION AND 
HOMEOPATHIC MAGNESIUM 


hen you take supplements it can be a real challenge 
to find out how much actual or elemental magne¬ 
sium is available in each pill or capsule and even 
harder to find out how much you need. Magnesium does not 
exist alone in nature but comes combined with other sub¬ 
stances. That other substance, tagging along with magnesium, 
has a specific weight. For example, 1,000 mg of magnesium cit¬ 
rate. the mostly commonly used form of magnesium, offers 
12 5 mg of elemental magnesium. When reading the label, the 
amount of elemental magnesium is what you want. The best 
forms of magnesium are magnesium taurate, magnesium gly- 
cinate. magnesium citrate, magnesium malate, magnesium 
orotate, and magnesium oil. 

There is one more thing to be aware of on product labels, 
which is the specification of dosage. All too often people will 
find that they have to take not one but three or six tablets to 
make up the dosage on the label. It may be in small print, but 
read it carefully to understand exactly what each tablet con¬ 
tains. 
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MAGNESIUM DOSAGE 

To individualize your magnesium dosage, the rule of thumb 
for men is 6-8 mg/kg (3.0 to 4.5 mg/lb) of body weight per 
day. That translates into a total dietary and supplemental mag¬ 
nesium of 600 to 900 mg per day for a 200-lb man. Some re¬ 
searchers recommend 10 mg/kg/day for children because of 
their low body weight and increased requirements for growth 
and 6-10 mg/kg/day for athletes, depending on stress and 
training levels. 1 2 5 4 


CONTRAINDICATIONS TO MAGNESIUM THERAPY 


1. Kidney failure. With kidney failure there is an inability to 
clear magnesium from the kidneys. 

2. Myasthenia gravis. Intravenous administration could ac¬ 
centuate muscle relaxation and collapse the respiratory 
muscles. 

3. Excessively slow heart rate. Slow heart rates can be 
made even slower, as magnesium relaxes the heart. 
Slow heart rates often require an artificial pacemaker. 

4. Bowel obstruction. The main route of elimination of oral 
magnesium is through the bowel. 


THE SAFETY OF MAGNESIUM SUPPLEMENTS 

For the average person, oral magnesium, even in high dosages, 
has no side effects except loose stools, which is a mechanism to 
release excess magnesium and an indication to cut back. Ex¬ 
cess magnesium is also lost through the urine. 
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TYPES OF MAGNESIUM 

ORAL SUPPLEMENTS 

Bone meal is a rich source of magnesium. More than 60 per¬ 
cent of the magnesium in the bodies of humans and animals 
is in the bones and teeth. However, since 1945, radioactive 
strontium 90. along with lead and a variety of other toxic 
elements, began to show up in our bones and in the bones of 
cattle, from which bone meal is produced. It is important, 
therefore, to find an organic source of bone meal, strictly as¬ 
sayed for contaminants, if you wish to consume this product. 
Another reason it makes good sense to use only organic ani¬ 
mal products is the threat of mad cow disease. 

When you look at the amount of elemental magnesium in 
various supplements, you see that magnesium oxide seems to 
have a higher amount of available magnesium; however, re¬ 
cent studies have shown that only about 4 percent of that 
amount is absorbed. We are told that about 50 percent of mag¬ 
nesium in foods and water is absorbed. All other supplements 
range somewhere in between. 

Chelated magnesium, bound to organic amino acids, is far 
better absorbed than magnesium oxide but is more expensive. 
Complementary medicine practitioners rely on chelated mag¬ 
nesium, such as magnesium glycinate, taurate, and orotate, to 
treat serious cases of magnesium deficiency. Dr. Russell Blay¬ 
lock warns that magnesium aspartate may offer the body too 
much aspartic acid, an amino acid that causes brain stimula¬ 
tion; he recommends avoidance. 

Weight for weight and dollar for dollar, magnesium citrate 
may be the best buy for general use. It is probably the mostly 
widely used magnesium supplement because it’s inexpensive, 
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easily absorbed, and only has a mild laxative effect. The best 
form is a magnesium citrate powder mixed in water that can 
be taken every day. However, if you walk into your average 
pharmacy and ask for magnesium citrate, you will be directed, 
usually in a loud voice, to bowel-purging laxatives. I learned 
about citrate salts in medical school; in large amounts they are 
used to completely purge the bowel before bowel X-rays, bar¬ 
ium enemas, sigmoidoscopies, or colonoscopies. For example, 
the total amount taken daily as a magnesium citrate supple¬ 
ment is about 900 mg. However, 12,000 mg is the amount 
given for a bowel purge! If your pharmacist doesn’t know the 
difference between a magnesium citrate supplement and a 
bowel-purging laxative, just go down the street and find a 
health food store, which is sure to have magnesium citrate in 
powder as well as capsules. 


FORMS OF MAGNESIUM 


Inorganic salts 

Magnesium bicarbonate 
Magnesium carbonate 
Magnesium chloride 
Magnesium oxide 
Magnesium phosphate 
Magnesium sulfate 


Organic salt chelates 

Dimagnesium malate 
Magnesium adipate 
Magnesium aspartate 
Magnesium citrate 
Magnesium glutamate 
Magnesium glycinate 
Magnesium lysinate 
Magnesium malate 
Magnesium orotate 
Magnesium taurate 
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MAGNESIUM CONTENT OF VARIOUS SUPPLEMENTS 


Magnesium Salt 

Amount of Elemental 
Magnesium per 500 mg Salt 

Magnesium oxide 

300 mg 

Magnesium carbonate 

150 mg 

Dimagnesium malate 

95 mg 

Dolomite 

75 mg 

Magnesium citrate 

75 mg 

Magnesium malate 

75 mg 

Magnesium chloride 

60 mg 

Magnesium lactate 

60 mg 

Magnesium glycinate 

50 mg 

Magnesium sulfate 

50 mg 

Magnesium taurate 

50 mg 

Magnesium orotate 

30 mg 

Magnesium gluconate 

25 mg 


MAGNESIUM SUPPLEMENT ABSORPTION 


The amount of magnesium your tissues can readily use is 
based on how soluble the magnesium product is and the 
amount of elemental or ionic magnesium that is released. 
A value, called a stability constant, is placed on all metal- 
ligand complexes. Magnesium citrate is a metal-ligand com¬ 
plex; the metal is magnesium and the ligand is citric acid. 
Magnesium taurate is a metal-ligand complex composed of 
the metal magnesium and the ligand taurine. Stability con¬ 
stants range from less than one into the teens. If a metal- 
ligand has a very low stability constant (less than 1), the 
metal-ligand is readily soluble in water and also easily disso¬ 
ciates into the metal ionic form shown and the ligand. This 
means your body is able to absorb the metal ingested in ionic 
form at a pH as low as stomach acid (about pH 2 to 3] to as 
high as pH 7.4, which is the pH of the main extracellular body 
fluids such as serum and lymph. 
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There are three ranges of stability constants and absorp¬ 
tion. 

• Metal-ligand complexes with stability constants of 3 
and lower are soluble and substantially ionized at 
physiologic pH 7.4. 

• Metal-ligand complexes with stability constants over 
3 and perhaps as high as 6 are likely to disassociate 
in stomach acid, but not greatly at physiologic pH 7.4. 

• Metal-ligand complexes with stability constants above 
6 release less metal regardless of how low the pH 
may be, and such compounds are essentially useless 
in biological systems. 

To simplify this complex system, in order for minerals to be 
biologically available for human and animal use, they should 
not be associated with ligands where the stability constant is 
greater than 4.0. 

The stability constants of amino acid complexes of many 
biologically important metals are in the 3 to 4 range and are 
highly absorbed even though they are not necessarily broken 
down by acids. 


Magnesium Complex 

Stability 

Constant 

Ionization 

Magnesium chloride 

0 

(totally ionized) 

Magnesium acetate 

0.51 

(essentially ionized) 

Magnesium gluconate 

0.70 

(essentially ionized) 

Magnesium lactate 

0.93 

(essentially ionized) 

Magnesium malate 

1.55 

(essentially ionized) 

Magnesium glutamate* 

1.90 

(essentially ionized 
but neurotoxic) 

•Avoid magnesium glutamate; it breaks 

i down into the neuro- 


transmitter glutamic acid, which without being bound to 
other amino acids is neurotoxic. Glutamic acid is a compo¬ 
nent of aspartame, which should also be avoided. 
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Magnesium aspartate* 

2.43 

(essentially ionized 
but neurotoxic) 

Magnesium citrate 

2.8 

essentially ionized 

Magnesium glycinate 

3.45 



’Avoid this form; it breaks down into the neurotransmitter 
aspartic acid, which without being bound to other amino 
acids is neurotoxic. Aspartic acid is a component of aspar¬ 
tame, which also should be avoided. 

Reference: george-eby-research.com/html/stability_constants. 
html. Note: On this site taurine is not listed, and orotic acid 
does not have a stability constant associated with magne¬ 
sium, so they were not included. 


Magnesium taurate, glycinate, and orotate are amino acid chelates 
of magnesium that have less laxative effect on the intestines 
than magnesium citrate, so they are recommended if you tend 
to have loose stools. Magnesium taurate is a combination of the 
amino acid taurine and magnesium that has special properties 
for the heart. Taken together in this combination, magnesium 
and taurine have a synergistic effect, stabilizing cell mem¬ 
branes, calming the nervous system, and inhibiting nerve 
excitation. Taurine also transports magnesium across cell 
membranes, making this form of magnesium highly absorbed. 
Magnesium taurate does not have a great laxative effect and is 
the recommended form of magnesium for people with heart 
problems. In a series of studies published since the early 1970s 
it appears that the amino acid taurine is important for heart 
health and may prevent arrythmias and protect the heart 
against the damage caused by heart attacks. 5 6 

Magnesium chloride is a form of magnesium that comes in 
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capsules, powder, and IV solution. Some researchers say it 
may be the best form of magnesium for ingestion, because 
minerals need to be dissolved in acid before they can go into 
solution. Magnesium chloride has enough extra chloride to 
produce hydrochloric acid in the stomach to enhance its ab¬ 
sorption. In the stomach, there is normally sufficient hydro¬ 
chloric acid present, but if you take a lot of antacid products, 
the chemical conversion can be compromised. 

Dr. Jose Luis Perez Albela, director of the Instituto Bien de 
Salud in Lima, Peru, is an ardent proponent of magnesium 
and uses magnesium chloride exclusively. He spreads the word 
on his radio show, in public lectures, to his colleagues, and to 
his patients. He manufactures and distributes small one-dose 
packets of magnesium chloride, often giving them away to 
needy people. To overcome the bitter taste, he tells people to stir 
the powder in citrus juice. Or you can put a drop of lemon or 
orange essential oil in a glass of water and stir in the powder. 
Success stories with magnesium from Dr. Albela’s patients and 
friends could fill a book. Magnesium chloride is the form of 
magnesium used to make magnesium oil. 

Magnesium malate combines magnesium with malic acid, a 
weak organic acid found in vegetables and fruit, especially ap¬ 
ples. The weak bond with magnesium makes it readily soluble 
in the body. Malic acid is a key component of several energy¬ 
making chemical reactions in the body. Researchers have used 
magnesium malate successfully to treat the chronic fatigue, 
pain, and insomnia of fibromyalgia. Dimagnesium malate in¬ 
creases the amount of magnesium available to the body; it has 
the same properties as magnesium malate. 

Magnesium oxide appears to have a high amount of ele¬ 
mental magnesium. One 500-mg capsule of magnesium oxide 
contains 300 mg of elemental magnesium. But little of that 
amount is available to the body because it is not absorbed and 
therefore not biologically available. One recent study reported 
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a 4 percent absorption rate of magnesium oxide. This means 
12 mg of a 500 mg capsule are absorbed and 288 mg stay in 
the intestines, acting like a laxative. Most of the medical re¬ 
search done on magnesium employs magnesium oxide. Imag¬ 
ine how much more favorable the results would be if a more 
absorbable form of magnesium were used. 

There are several ways to enhance absorption besides 
choosing an absorbable product. If you have digestive prob¬ 
lems with symptoms of gas and bloating, which indicates a 
lack of hydrochloric acid, you may need to take a digestive aid 
such as betaine hydrochloride to help absorb your minerals. 
Magnesium can be taken with or without meals, but it’s prefer¬ 
able to take it between meals for better absorption. Magnesium 
requires stomach acid to be absorbed. After a full meal, your 
stomach acid is busy digesting food and may not be available to 
help absorb the magnesium. Also, magnesium is an alkaline 
mineral and acts like an antacid; taken with meals, it may neu¬ 
tralize stomach acid and impair digestion. 

If you develop loose stools while taking magnesium, it does 
not necessarily mean you are absorbing enough and losing the 
rest; it may mean you are taking too much at one time. Never 
take your daily magnesium all at once. Spread it out through 
the day; four times a day is best if you’ve been experiencing di¬ 
arrhea. If that doesn’t do the trick, you probably need to cut 
back the amount you’re taking or switch to another type or 
brand of magnesium. Taking magnesium oil for at least half 
your daily supplement will often banish loose stools. 

Remember that when you first begin taking magnesium, 
you may need a high amount to remedy an existing deficiency, 
but over time that deficiency will be eliminated and you might 
need less. Your stools will tell you. Note: If you are taking a 
multivitamin-mineral supplement, remember to check the 
amount of elemental magnesium on the label and count it in 
your daily total. And if you follow the magnesium eating plan 
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in Chapter 17, the extra magnesium in your diet means you 
will require less in supplement form. 

MAGNESIUM OIL 

A very exciting addition to the magnesium family is a product 
loosely referred to as magnesium oil. It’s not actually an oil at 
all, but a supersaturated solution of magnesium chloride in 
water. Magnesium oil can be sprayed or rubbed on the body 
and is readily absorbed through the skin. It helps greatly to in¬ 
crease the amount of magnesium in body tissues and over¬ 
comes the problems that some people have with loose stools 
when they try to take enough magnesium to meet their needs. 
This can be especially important in cases of severe magnesium 
deficiency that were treatable only with IV magnesium before 
magnesium oil came along. 

Norman Shealy, M.D., Ph.D., neurosurgeon and world- 
renowned pain management expert, confirms that sufficient 
magnesium is notoriously difficult to absorb orally when it acts 
like a laxative. He says that if magnesium goes through the in¬ 
testines in less than twelve hours, absorption of the mineral is 
seriously impaired. It’s excreted faster than it can be absorbed. 
Dr. Shealy is also convinced that even the best oral prepara¬ 
tion, which he considers to be magnesium taurate, requires 
oral supplementation for six to twelve months to restore intra¬ 
cellular levels. But he finds that skin application of magnesium 
oil with a concentration of 25 percent magnesium chloride re¬ 
stores intracellular levels within four to six weeks. Dr. Shealy 
has produced a small study to support his findings. 

According to Mark Sircus, O.M.D., who writes about mag¬ 
nesium oil in Transdermal Magnesium Therapy (Phaelos Books, 
2006), the amount of magnesium in one spray of a 25 or 3 5 
percent solution of magnesium chloride is between 13 and 18 
mg. Therefore, if you pump about 6 sprays for each leg and 
arm, you are applying about 400 mg of magnesium—the 
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RDA. Another 6 sprays to your front and 6 to your back and 
you have a 600 mg dosage. If the magnesium oil tingles or 
burns slightly, you can dilute the oil by pouring out half the 
bottle into another container and filling the spray bottle with 
distilled water. This cuts the dosage in half, so you need to use 
twice as many sprays to get 600 mg. After about thirty minutes, 
most of the magnesium has already been absorbed, so if the oil 
feels a bit itchy when it dries, you can wash it off in a quick 
shower, or just simply wash the itchy areas with a washcloth. 

MAGNESIUM SHOTS 

In her book Diagnosing and Treating Chronic Fatigue Syndrome, 
English doctor Sarah Mayhill gives a good account of the ad¬ 
ministration of magnesium by intravenous (IV) and intramus¬ 
cular (IM) shots. Dr. Mayhill uses 2 ml, which is about half a 
teaspoon, of 50 percent magnesium sulfate, equal to only 100 
mg of elemental magnesium, by IM or IV injection every two 
weeks to keep the levels up in her chronic fatigue patients. 
Such a shot, into muscle, can be painful. It is given slowly over 
one to two minutes. It goes directly into the bloodstream 
through small capillaries and can make you feel hot, flushed, 
and anxious, as it causes a generalized dilation of all the blood 
vessels in the body, but this is in no way harmful. 

Intravenous magnesium should be used immediately at 
the onset of a heart attack or stroke. These conditions are due 
to a blockage and spasm of arteries, and the vasodilation pro¬ 
duced is extremely beneficial. The dosage is 2-5 ml of 50 per¬ 
cent magnesium sulfate injected directly into a vein. The 
amount of elemental magnesium in this dose is 100-250 mg. 
Most clinical trials using magnesium offer this dose. 

Magnesium oxide, hydroxide, and carbonate are not solu¬ 
ble and not bioavailable and only very slightly bioavailable. 
They act mainly as laxatives, leaving almost no magnesium to 
be absorbed. If you take a magnesium tablet or capsule and get 
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loose stools, then you know it’s not being absorbed but sweep¬ 
ing through your intestines, pushing everything along with it. 

IV magnesium is the most absorbable form of magnesium, 
and magnesium oil is the second best. Third best are the oral 
forms magnesium glycinate, magnesium taurate, and magne¬ 
sium orotate. Fourth comes magnesium citrate, but since it's 
usually cheaper than other oral forms, it’s become the most 
popular. Magnesium oxide is a distinct fifth and very poorly ab¬ 
sorbed, but it makes a great laxative. 


WHEN TO TAKE MAGNESIUM 

Take your first dose of magnesium when you wake up in the 
morning and the last dose at bedtime. If you take a third dose, 
make it late in the afternoon. Magnesium is most deficient in 
the early morning and late afternoon. A very few people feel 
that magnesium is sufficiently energizing that it keeps them 
awake at night, but most people find it as good as a sleeping pill 
to help them get a good night’s rest. Others, who suffer from 
leg cramps, restless legs, fibromyalgia, or general muscle ten¬ 
sion. take magnesium at night and find that it diminishes pain 
and tension and helps them sleep. There are so many ways that 
magnesium can work on the body that it is important for you 
to decide what timing is best for you. 


MAGNESIUM AS A LAXATIVE 

Oral doses of magnesium sulfate (Epsom salts), magnesium 
hydroxide (milk of magnesia), magnesium oxide, and magne¬ 
sium citrate contain high concentrations of magnesium to 
draw water into the colon and act as an effective laxative. But 
it’s all a matter of dose. As a laxative, 1,000-2,000 mg of milk 
of magnesia provides an effective dose; however, as a magne¬ 
sium supplement, doses of 200-600 mg are more common. 
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These salts are. in fact, gentler than cascara and senna, herbs 
that cause muscle contraction of the intestinal wall. In IBS for 
Dummies (Dean and Wheeler. 2005). we talk about magne¬ 
sium as an excellent treatment for IBS constipation as a daily 
supplement to prevent the problem from occurring. 

Laxatives, in general, are not recommended because you 
can become dependent on them and they can flush out benefi¬ 
cial intestinal bacteria and electrolytes. It is far better to sup¬ 
plement the diet with magnesium-rich foods and, if necessary, 
magnesium supplements to relax the bowel and allow normal 
action. Magnesium laxatives are contraindicated in patients 
with nausea, vomiting, appendicitis, intestinal obstruction, un¬ 
diagnosed abdominal pain, or kidney disease. 

Epsom salts in a bath are absorbed slightly and are known 
to be relaxing. I remember one patient, Arlene, as “the woman 
who soaked too long.” She put several pounds of Epsom salts in 
a bath, soaked for two hours, and found out that magnesium 
sulfate is indeed absorbed through the skin: she developed di¬ 
arrhea due to magnesium’s laxative effect. Someone with a 
skin condition such as eczema might absorb magnesium even 
more readily. Limit your soak to thirty minutes and follow the 
directions on the label for how much Epsom salts to add to 
your bath (as a general rule, use no more than 2 cups at a 
time). 


CALCIUM AND MAGNESIUM INTERACTION 

Watch your calcium intake. We know that too much calcium 
will impede magnesium uptake and function. Push aside the 
media-generated hype on calcium and look at the facts. A 
thousand years ago our diet favored magnesium over calcium. 
Now. however, we tend to get far more calcium in our diets 
than magnesium. Current research seems to indicate that two 
parts calcium to one part magnesium is probably most benefi- 
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cial, with average optimal amounts of calcium at 1.000 mg 
per day and magnesium at 600 mg. which includes diet and 
supplementation/ 

If you have definite magnesium deficiency symptoms, 
however, you may want to take even more magnesium—at 
least equal amounts of calcium and magnesium or even twice 
the amount of magnesium to calcium until your symptoms 
abate. If you do take too much magnesium, the only sign will 
be increased bowel movements as it flushes out of the body. As 
mentioned above, if you can’t seem to get enough magnesium 
without having loose stools, then add magnesium oil to your 
regimen. 


MAGNESIUM’S INTERACTION WITH OTHER NUTRIENTS 

Magnesium is extremely important for the metabolism of cal¬ 
cium, potassium, phosphorus, zinc, copper, iron, sodium, lead, 
cadmium, hydrochloric acid, acetylcholine, and nitric oxide, 
as well as for the activation of vitamin B, and therefore for a 
very wide spectrum of crucial body functions.” A shift in any 
one of these nutrients has an impact on magnesium levels and 
vice versa. It is the interwoven nature of the body’s compo¬ 
nents that makes it so difficult to isolate one substance to sci¬ 
entifically “prove" what it can do. Magnesium cannot be taken 
out of context either in a research setting or in your body. For 
example, you should increase magnesium intake when you 
consume more phosphorus and vitamin D. Magnesium is nec¬ 
essary to convert dietary vitamin D into one of the hormones 
that makes efficient use of calcium in bone formation. 9 10 Vita¬ 
min B 6 increases the amount of magnesium that can enter 
cells; as a result, these two nutrients are often taken together. 
In one experiment, serum vitamin E levels improved after 
magnesium supplementation. 11 We also know that magnesium 
and the essential fattv acids (EFAs. found in fish, nuts and seeds, 
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and flaxseed oil) are interdependent; each works much more 
efficiently when the other is present in sufficient amounts. 


HOMEOPATHIC MAGNESIUM: ANOTHER FORM OF 
MAGNESIUM 

Developed by Samuel Hahneman in the early nineteenth cen¬ 
tury. homeopathy is a natural medical science that uses mostly 
plants and mineral extracts diluted in alcohol or water to infin¬ 
itesimal amounts in order to stimulate the individual’s natural 
healing response. Research has shown that these substances, 
if given in a toxic amount, can cause symptoms similar to those 
that the patient is experiencing, but that the infinitesimal dose 
can cure those symptoms. After two hundred years of clinical 
use and observation, homeopathy is now more successful than 
the tools we have available to measure how it works. Although 
skeptics often attribute its success to the placebo effect, in 
which a patient’s belief in an outcome produces that outcome, 
the millions who have benefited from homeopathy include in¬ 
fants and animals, two groups that are clearly not susceptible 
to the placebo effect. 

Nonetheless, in America homeopathy continues to be mar¬ 
ginalized in favor of other drugs, even in the face of such early 
evidence as the influenza epidemic of 1919, in which the 
homeopathic hospitals in England showed a greater cure rate 
than conventional hospitals. In Europe, both homeopathic 
medicine and herbal medicine enjoy a respected place in the 
health care system. 

Homeopathic remedies typically come in dosages of 6, 12, 
or 30 X (10) or C (100) potency. The higher the number, the 
greater the dilution and the more potent the remedy. Usually, 
you take three pellets or four drops of a remedy several times a 
day. For a very acute, painful symptom, a dose can be taken 
every fifteen minutes. However, if after taking five or six doses 
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of a remedy there is no change in symptoms, the remedy is 
probably ineffective and you should seek a new one. Be assured 
that treating with the wrong remedy a half dozen times does 
not cause any negative side effects. 

In homeopathy, magnesium is used primarily for acute mus¬ 
cle spasms or chronic complaints. 12 Please consult a homeo¬ 
path for a more detailed evaluation of your case. 

Magnesia phosphorica (magnesium phosphate, or mag 
phos) is a great antispasmodic remedy and the most com¬ 
monly used magnesium homeopathic remedy. It readily treats 
cramping of all muscles, including hiccups, leg cramps, writer’s 
cramp, abdominal colic, heart pain, lung pain, menstrual pain 
accompanied by radiating pains, neuralgic pains, and all sorts 
of tics and tremors including twitching of the eyelids. It works 
especially well in debilitated subjects who are both mentally 
and physically tired. 

Dr. Margery Mullins, an internist and acupuncturist, told 
me about the success she has had with the use of magnesium 
phosphate for muscle spasms with her patients. She said pa¬ 
tients would get instant relief and then didn’t seem to need the 
remedy after their magnesium deficiency was corrected with 
diet and supplements. One of her young patients, a nine-year- 
old girl, was having such severe muscle spasms that she was 
referred to a pediatric neurologist. In the interim, Dr. Mullins 
gave her Magnesia phosphorica 6X, and by the time of her 
appointment with the specialist the child no longer had the 
problem. Dr. Mullins noted that the girl’s mother had had tox¬ 
emia (eclampsia) during her pregnancy, requiring intravenous 
magnesium. 



APPENDIX 


MAGNESIUM CONTENT OF COMMON FOODS 


Food 

Magnesium (mg) per 3Vz oz (lOOg) 
serving 

Kelp 

760 

Wheat bran 

490 

Wheat germ 

336 

Almonds 

270 

Cashews 

267 

Molasses 

258 

Yeast, brewer's 

231 

Buckwheat 

229 

Brazil nuts 

225 

Dulse 

220 

Filberts 

184 

Peanuts 

175 

Millet 

162 

Wheat grain 

160 

Pecan 

142 

English walnuts 

131 

Rye 

115 
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Food 

Magnesium (mg) per 3 
serving 

Tofu 

111 

Coconut meat, dried 90 

Brown rice 

88 

Soybeans,cooked 

88 

Figs, dried 

71 

Apricots 

62 

Dates 

58 

Collard greens 

57 

Shrimp 

51 

Corn, sweet 

48 

Avocado 

45 

Cheddar cheese 

45 

Parsley 

41 

Prunes, dried 

40 

Sunfower seeds 

38 

Barley 

37 

Beans, cooked 

37 

Dandelion greens 

36 

Garlic 

36 

Raisins 

35 

Green peas, fresh 

35 

Potato with skin 

34 

Crab 

34 

Banana 

33 

Sweet potato 

31 

Blackberry 

30 

Beets 

25 

Broccoli 

24 

Cauliflower 

24 

Carrot 

23 

Celery 

22 

Beef 

21 

Asparagus 

20 
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Food 

Magnesium (mg) per 3 
serving 

Chicken 

19 

Green pepper 

18 

Winter squash 

17 

Cantaloupe 

16 

Eggplant 

16 

Tomato 

14 

Milk 

13 


CALCIUM CONTENT OF COMMON FOODS 


Food 

Mg Calcium 

Vegetables 

V 2 cup cooked spinach 

1 cup cooked dried beans 

88 

(white, kidney, soy, and so on) 

95-110 

V2 cup cooked kale 

103 

V2 cup cooked collards 

110 

1 cup cooked turnip greens 

126 

72 cup cooked dandelion greens 

147 

V2 cup cooked beet greens 

157 

1 medium stalk broccoli 

158 

1 cup bok choy (Chinese cabbage) 

252 

Baked Goods and Ingredients 

1 slice whole-wheat bread 

50 

1 medium waffle 

76 

1 medium corn muffin 

96 

72 cup soy flour 

132 

1 tablespoon blackstrap molasses 

140 
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Seafood 

3 A 8-oz can dams 

62 

6 scallops 

115 

V 2 7-oz can salmon with bones 

284 

20 medium oysters 

300 

7 sardines with bones 

393 

Nuts and Seeds 

V 2 cup sesame seeds 

76 

V 2 cup Brazil nuts 

128 

V 2 cup almonds 

175 

Fruit 

V 2 cup cooked rhubarb 

200 


Taken from Natural Prescriptions (or Common Ailments (McGraw-Hill, 20011 



RESOURCES 


MAGNESIUM PRODUCTS 

Updated information on safe and effective magnesium prod¬ 
ucts can be found by consulting Dr. Dean at www.carolyndean 
.com, as well as by private, customized consultations by phone 
and e-mail. 

RELOXPROCEDURE 

Dr. Bruce Rind and Dr. Sean Dalton 
National Integrated Health Associates 
5225 Wisconsin Avenue, Suite 401 
Washington DC 20015 
(202)237-7000 
Fax (202) 237-0017 
www.drrind.com 

Educational videos available online 
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MAGNESIUM SALT SUBSTITUTES 

CardiaSalt 
Nutrition 21 
4 Manhattanville Road 
Purchase, NY 10577 
(800) 699-3533 

www.nutrition21 .com (click Our Divisions) 

Smart Salt 

Mineral Resources International 
1990 West and 3300 South 
Ogden, UT 84401 
(800) 731-7866 
www.mineralresourcesint.com 

MAGNESIUM TESTING 

EXATest 

IntraCellular Diagnostics, Inc. 

553 Pilgrim Drive, Suite B 
Commerce Park 
Foster City, CA 94404 
(650) 349-5233 
Fax(650)349-9031 
E-mail: icd@exatest.com 

Ionic Magnesium Testing for Research Purposes: 

Drs. Bella and Burton Altura 

State University of New York Health Science Center at 
Brooklyn 

450 Clarkson Avenue 
New York, NY 11203 
(718) 270-2194 or (718) 270-2205 
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ORGANIC FOOD 

Community Supported Agriculture (CSA) 

Become a member in an organic farm CSA in your 
community. 

(800)516-7797 

www.reeusda.gov/csa.html 

HOLISTIC DENTAL ASSOCIATIONS AND BIOLOGICAL DENTISTRY 

International Academy of Oral Medicine and Toxicology 

8297 Champions Gate Blvd. #193 

Champions Gate. FL 33896 

(863)420-6373 

http: //www. iaomt.org 

Holistic Dental Association 
P.O. Box 5007 
Durango, CO 81301 
www.holisticdental.org 

HOLISTIC MEDICAL ORGANIZATIONS 

The American College for Advancement in Medicine 
(ACAM) 

23121 Verdugo Drive. Suite 204 
Laguna Hills, CA 92653 
Fax (949) 455-9679 
www.acam.org 

American Academy of Environmental Medicine 

7701 East Kellogg, Suite 625 

Wichita, KS 67207 

(316)684-5500 

Fax (316) 684-5709 


www.aaem.com 
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American Academy of Pain Management 

13947 Mono Way,# A 

Sonora, CA 95370 

(209) 533-9744 

www.aapainmanage.org 

American Holistic Medical Association (AHMA) 

6728 McLean Village Drive 
McLean, VA 22101-8729 
(703) 556-9728 
Fax(703)556-8729 
www.holisticmedicine.org 

American Association of Preventive Medicine 

9912 Georgetown Pike, Suite D-2 

P.0. Box 458 

Great Falls, VA 22066 

(800) 230-AAHF 

(703)759-0662 

Fax(703)759-6711 

www.apma.net 

The Foundation for the Advancement of Innovative Medicine 
(FAIM) 

P.O. Box 7016 

Albany, NY 12225-0016 

(877)634-3246 

Fax(518)758-7967 

www.faim.org 



RESOURCES / 263 


International Society for Orthomolecular Medicine 

16 Florence Avenue 

Toronto. Ontario. Canada M2N 1E9 

(416) 733-2117 

Fax (416) 733-2352 

www.orthomed.org 

American Association of Naturopathic Physicians 

8201 Greensboro Drive, Suite 300 

McLean. VA 22102 

(703)610-9037 

Fax(703)610-9005 

(877)969-2267 

www.naturopathic.org 


International and American Associations of Clinical 
Nutritionists 

16775 Addison Road, Suite 100 
Addison. TX 75001 
(972)407-9089 
Fax(972)250-0233 
www.iaacn.org 

American Holistic Nurses Association 

P.0. Box 2130 

Flagstaff, AZ 86003-2130 

(800)278-2462 

www.ahna.org 
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arthritis. 29. 30. 149, 150, 

177 

aspartame, 60-61, 62-63, 86, 
130, 146, 176, 195,206, 
238 

aspirin, 64, 195 
asthma. 16, 21.30. 31,37, 52. 
173, 176, 183. 191-96: 
diet for, 195; drugs, 193; 
magnesium deficiency 
and, 191-96; supplements 
for, 196; triggers. 

192, 193; types of, 

192 

atherosclerosis, 31, 78, 86, 
105-108. 109. 125, 157, 
199 

autism. 54 


B 

back pain, 6, 9,10, 143 
Baker, Deborah, 185, 186 
barbiturates, 36 
Barnett, Lewis B., 163 
beans, 8,11,34,153,227, 237 
beta-blockers, 52-54, 193 
birth control pill, 33. 36. 173, 
175 

bladder. 21, 155; calcium 

deposits. 32: infection, 173; 
problems, 21, 32 
Blaylock, Russell, 201,205, 241 
bloating. 133.134, 135 
blood cell magnesium tests, 
218-19 

blood circulation, 74 
blood clots. 57. 64,92, 105, 

109, 110, 152 

blood ionized magnesium test, 
221-22 

blood pressure, 9, 47, 93-98: 
drugs, 9-10, 94-96; white¬ 
coat syndrome, 94 \ see also 
hypertension 

blood sugar, 6, 9, 31,48, 61, 73, 
125, 229: diabetes and, 
123-31; low, 61-63 
body odor, and magnesium, 165 
bone meal, 241 

bones, 14, 29, 252; cancer, 29; 
density, 152; magnesium’s 
role in health of, 149-50; 
osteoporosis, 148-54 
bowel movements: loose, 240, 
245,247, 248,250,252; 
regular, 11 

bowel obstruction, 240 
brain. 14, 16,21,49,61, 74-83, 
199; Alzheimer's and, 
202-204; calcium deposits, 
31, 198, 203; cerebral palsy, 
145-^6; development, 
145-46; diuretics and, 
95-96; function, 49, 56; 
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head injury. 75-76: heavy 
metals and. 203-205: 
injury, and alcohol. 76-78: 
magnesium deficiency. 
61-64. 74-83.145^6. 
201-205: memory and. 
201-204: Parkinson’s 
disease and. 204-205: 
plasticity’. 201: stroke. 78-80, 
81-82: surgery. 80-82 
bread. 229 
breakfast. 235 
breastfeeding. 215 
breasts, sore. 133.135 
broccoli. 154 

bronchial spasms. 191-96 
buccal cell smear test, 219-20 
Bunce. George. 157 
burdock root. 230-31 
butter. 85. 86. 116 


calcium. 5. 7. 9,12,13,16, 
20-22. 32. 37,47,63.82. 
90.97. 106, 107,129,148, 
186. 252: content of 
common foods, 257-58: 
deposits. 21, 31-32,99, 
148-50. 153-58: in diet, 
227-28. 257-58: excess, 
7-8. 20-22, 30-32, 50, 70, 
71. 72. 74.81, 103, 122, 
148—49. 148-50, 153-58, 
198-99, 201: kidney 
stones, 15 5-59; magnesium 
and. 20-22, 27, 37, 71,77, 
122, 134, 138,148^9, 
153. 157. 165,227-28, 

2 51 - 5 2; for osteoporosis, 
148-53; in soil, 26, 27: 
supplementation, 21-22, 
23: testing, 217, 218 
cancer, 11,28, 67, 164,200; 
environmental toxins and, 


183,184: excess calcium 
and, 150; magnesium and, 
164 

carbohydrates, 6, 62, 118, 127, 
214, 229; complex, 130 
cardiovascular metabolic 
syndrome (CVMS), 122, 

123 

cells, 12, 13: calcium irritation 
of, 21; growth and division, 
20, 200-201 

Centers for Disease Control 
(CDC), 167, 183 

cerebral palsy, 140,142, 144—47; 

supplements for, 147 
chard, 34 

chelation therapy, 115 
chemical sensitivity, 180-90, 

203 

chest pain, 6, 9,10, 48, 207 
chicken, 237 
chickweed, 231 
children, 35: asthma in, 193; 
cerebral palsy in, 144—47: 
diabetes in, 123,126-28: 
magnesium deficiency in, 
54-56: magnesium 
requirement for, 216, 240; 
obesity in, 127-28: SIDS, 
143-44 
chlamydia, 107 
chlorine, 12 

chocolate, 132, 133, 136, 156 
cholesterol, 11, 31, 73, 84-93; 
bad, 84, 87-88, 90, 91, 
107; dietary, 85-88; drugs, 
88-89, 125; heart disease 
and. 85-88, 92-93,116: 
high, 6,84-98,99, 116, 
117, 120, 125, 126, 128; 
magnesium deficiency and, 
84-98; normal lipid values, 
91; oxidized, and 
homocysteine, 91-93; role 
of. 87 
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chronic fatigue syndrome (CFS), 
71,166,167-71,181: 
diagnostic criteria, 168-69: 
possible health chronology 
for, 172-78; treatment, 
170,179 

Chvostek’s sign, 217-18 
cigarettes, 36, 45. 46, 51. 85, 
150, 200,207 
cilantro, 230 
cluster headaches, 65-66 
cocaine, 36 
coenzyme Q ]0 , 89 
coffee, 5, 51, 85. 150, 156, 209, 
238 

colon, 11.188 

constipation, 11, 31,175, 251 
cooking. 28, 34, 140-41; 

magnesium lost in, 28, 141 
corticosteroids, 36. 193 
cortisol, 50. 113 
cortisone, 33, 50 
C-reactive protein (CRP), 
104-105 


D 

Dalton, Sean. 79-80 
dandelion, 231 
DDT. 183,184 

dehydration, 94-95, 155, 202 
Delbet, Pierre, 162. 163, 164, 
165, 198 

dementia, 31; magnesium- 
deficiency, 205-206 
depression, see anxiety and 
depression 

DHEA, 179, 197, 208 
diabetes. 6. 30. 32, 78,117.118, 
120,123-31,139.198. 
207: in children, 123, 
126-28: diet for, 130-31: 
gestational. 124: insulin 
resistance, 121-22,124, 
127,198-99; magnesium 


deficiency and, 12 3-31; 
supplements for, 131; 
symptoms and complications, 
124-26; Type 1,123,125, 
126; Type n, 124,125, 127 
diarrhea, 174,175: excessive 
magnesium and. 240, 247, 
248.250,252 
diet, 8.11,85,119, 177. 
224-38; aging and. 198, 
209; for anxiety and 
depression, 57-58: for 
asthma, 195; cholesterol 
and. 85-86, 87; for 
diabetes, 130-31: 
environmental illness and, 
187-88; foods rich in 
magnesium. 229-30, 
255-57; for heart disease, 
109, 116; kidney stones 
and, 156-57, 159: 
magnesium blocked by, 
34-36; magnesium eating 
plan. 224-38: organic, 8, 
27.28.137, 154, 187, 190, 
209, 228; osteoporosis and. 
150, 153-54; PMS and, 
136-37; sugar in, 127-29; 
see also magnesium eating 
plan; specific foods 
Dietary Reference Intakes (DRIs), 
213-14 

digestion. 30-32 
digitalis. 36, 38 
dinner, 236 
dioxin, 183 

diuretics, 37, 38, 64, 94—96, 

106, 158,203,205,207; 
side effects, 94-95, 112 
dizziness, 48, 60, 93, 94, 207 
DNA, 14,15,200 
doctors, 38-39 

drugs, 36-37,38, 39,173,174, 
177, 203; addictions, 45, 

46; Alzheimer’s worsened 
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by. 203: anti-hypertensive, 
9-10.94-97. 101. 205: 
asthma. 193: cholesterol. 
88-89. 125: companies, 40. 
56. Ill: heart disease. 
106-107.110.111-12: 
interactions with 
supplements in heart disease, 
106-107: magnesium 
deficiency and. 36-37,175: 
magnesium and prescription 
drugs. 100: psychiatric, 45, 
46. 55. 56-57 
dry sauna. 188-89 
dulse. 231 

Durlach. Jean, 42, 206 
dysmenorrhea (painful periods), 
7.11.16.138-39,174 


E 

ear infections. 172 
Eby. George. 224-25 
eclampsia, 142 
eczema. 173.183,191,251 
eggs. 237 

electrical energy, 13-14, 75, 82 
endometriosis, 11 
energy, 13-14: low, 71; 

producing and transporting, 
14, 15 

environmental illness, 180-90, 
195,200, 203, 204; diet 
and, 187-88; metals, 

185- 86, 203: saunas for, 
188-89: supplements for, 
190: treatment, 182, 

186- 90 

enzymes, 11, 12, 14, 15,88,90, 
185, 200, 204; magnesium 
and. 14, 15 
epilepsy, 163 
Epsom salts, 251 
Epstein, Samuel, 184 
Epstein-Barr virus, 167-68 


Erasmus, Udo, 88 
essential fatty acids, 90-91, 135, 
137,195.227,252-53 
estrogen. 33, 63. 134-36, 179: 

replacement, 152, 174 
EXATest, 219-20 
excitotoxins, 61 

exercise, 6, 10, 58, 70-73, 153, 
177: excessive, 71-73, 200: 
lack of, 150; magnesium 
and, 70-73 

eyes: blurred vision, 93; 

symptoms, in diabetics, 125, 
126, 129; twitches, 45 


F 

far-infrared (FIR) sauna, 189 
fast food. 11,30, 35, 73,85,150 
fasting, 188 

fatigue, 45,48,171, 178-79, 
207; chronic fatigue 
syndrome, 167-71,178-79 
fats and oils, 23, 85-88,116, 
118,200,214,224,227, 
237 

fertilizers, 25-26 
fever, 189 
fiber, 85, 130,214 
fibromyalgia, 21,157, 166, 
170-77,181,246, 250; 
diagnostic criteria, 170-71: 
possible health chronology 
for, 172-78; treatment, 179 
fight-or-flight response, 49-50, 
51, 52,62 

fish, 137, 227, 229, 237 
fluid retention, 133, 134, 135 
fluoride, 29, 38, 85 
folic acid, 92, 150, 214 
food, see diet; magnesium eating 
plan: specific foods 
food additives, 60-63, 74, 75, 
176, 195 

Ford, Robert, 87-88 
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Fosamax, 152 

free radicals, 78, 107,199-201; 

aging and, 199-201 
fructose. 156,157,238 
fruits. 153, 195,227, 229, 237 


G 

Galland, Leo, 55-56 
gallbladder disease, 30 
glucose, 6, 31, 48, 118, 120, 
121; diabetes and, 12 3-31 
glutathione, 201 
grains, whole. 27, 29, 32, 34, 
85. 136, 153, 159,227, 
228-29,230,237 
Grant, William. 203-204 
grapefruit juice, 106 
grapes. 195 
grass tetany, 2 5 
green drinks, 190,195 
greens. 8, 11,27, 29. 32. 136, 
153, 159,227.237 
gum disease, 30 


H 

Hahneman, Samuel. 253 
Haley. Boyd, 203 
headaches, 6-7,93.133,167, 
171, 207; alcohol-induced, 
76-78; cluster, 65-66; 
migraine. 59-66; 
posttraumatic, 76 
head injury, 75-76, 81; 

magnesium and. 75-76 
heart, 14 

heart attack, 7, 9,11, 21, 31, 
41,86.92,99, 100, 
101-104, 105, 109-12, 
120, 125, 152,249; 
magnesium deficiency and, 
109-12: road to, 101-104 
heartburn. 30 

heart disease, 6. 7, 9, 10.11.13, 


21,29,31,41,73.99-116, 
117. 121, 129.139, 150, 
198,199,200,245; 
cholesterol and, 85-88, 
92-93,116; C-reactive 
protein and, 104-105: diet 
for. 109,116; drugs, 
106-107, 110,111-12; 
magnesium deficiency and, 
99-116; road to heart 
attacks, 101-104; 
supplements for, 106-107, 

115-16: supplement and 
drug interactions. 106-107; 
types of, 105-13 
heart palpitations, 5-6, 48, 100, 
115,207 

heart rate. 47, 240 
herb sources of magnesium. 
230-32 

high blood pressure, see 
hypertension 
HMG-CoA reductase. 90 
Hoffer. Abram, 129, 202 
homeopathic magnesium, 
253-54 

homocysteine, 107; oxidized 
cholesterol and, 91-93 
hormones. 7. 32, 63, 87, 208, 
252; bone, 149; female sex, 
134-36; stress, 10,47^19, 
50. 113,178; synthetic, 

136 

hydrogenated oils, 85. 86, 238 
hyperactivity, 54, 55, 62, 64 
hypertension, 6, 9-10, 16, 21, 

31, 78,84,93-98,99. 100, 
101, 107, 120, 123, 129, 
139, 155, 198, 199; drugs, 
9-10, 94-97, 101,205; 
magnesium deficiency and, 
93-98; pregnancy-induced, 
141-43: weight loss and, 
97-98 

hyperventilation, 49 
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hypoglycemia. 48. 54. 61-63. 
118 

hypothyroidism. 174 
hysterectomy. 7 

I 

ibuprofen. 195 
immune system. 51.169: 

magnesium and. 162-63 
impotence. 96.125 
Inderal. 52-54; side effects. 53 
infertility. 140-41.174 
inflammation. 103, 105. 137, 
194. 195 

insomnia. 9. 45.48. 167.170 
insulin. 5. 36. 62,118.119-20. 
124.126,198: diabetes 
and. 123-31; resistance, 
120-23. 124,127,139, 
198-99 

intestines, 31, 32-33, 205: 

bacteria, 165,175,251 
intravenous magnesium, 8,38, 
65.67.77, 79,81,142, 
220, 248, 249-50; use of, 
249-50 

ionized magnesium test. 221-22 
iron. 33, 37,208,214,252 
irritable bowel syndrome (IBS), 
33, 57.171, 173,179 


J 

junk food. 11, 30, 35, 175,176, 
209 


K 

kidneys, 21, 29, 37, 180: disease, 
21, 31,98, 120,125, 
155-59, 185, 240; failure, 
240; magnesium wasting in, 
38 

kidney stones, 21, 31, 148-49, 


150, 155-59; diet and, 
156-57,159; formation of, 
156: magnesium deficiency 
and, 155-59: supplements 
for, 159 


L 

lactic acid, 64, 70. 71, 72,177 
lactose, 33 

laxative, magnesium as, 250-51 
lead. 186, 200, 204, 208, 252 
leaky gut, 33 

leg cramps, 5, 8, 9. 48, 68-69, 
72,250 

liver, 48: function, 88-89 
longevity, 197-209 
loose stools, 240, 245, 247, 248, 
250,252 

low birth weight, 144,146 
lunch, 235 

lungs, 21; asthma, 191-96 
lymphnodes, swollen, 167,168, 
169,182 


M 

magnesium: absorption, 30-34, 
150, 205,207, 243-45, 
247: calcium and, 20-22, 
27. 37, 71,77, 122, 134, 
138, 148—49,153, 157, 
165, 227-28, 251-52; case 
for, 5-22; content of 
selected foods, 255-57; 
deficiency symptoms and 
factors, 5-7, 16-20, 

23—42, 43-159: forms of, 
242, 243; the missing 
mineral, 23^42; 
requirements, 213-17: role 
in the body, 14-16 
magnesium challenge test, 
220-21 

magnesium chloride, 245^6 
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magnesium citrate. 30, 56, 158, 
239, 241-42, 243, 245, 250 

magnesium-deficient conditions, 
43-159; anxiety and 
depression, 45-58; asthma, 
191; cholesterol and 
hypertension. 84—98; 
chronic fatigue syndrome 
and fibromyalgia, 166-79; 
environmental illness, 
180-90; heart disease. 
99-116; infertility, 
pregnancy, preeclampsia, 
and cerebral palsy, 140-^17; 
migraines and pain, 59-73; 
obesity, syndrome X. and 
diabetes, 117-31; 
osteoporosis and kidney 
stones, 148-59: PMS. 
dysmenorrhea, and 
polycystic ovarian 
syndrome. 132-39: strokes, 
head injury, and brain 
surgery, 74-83 

magnesium eating plan, 224-38; 
calcium and, 227-28; diet 
solutions to magnesium 
deficiency, 227; diet 
suggestions, 237-38; foods 
to avoid, 238: foods 
containing 400mg of 
magnesium per serving, 

226; foods rich in 
magnesium, 229-30, 
255-57; herb sources of 
magnesium, 230-32; 
menus, 234-37; mineral 
water, 233-34; organic 
food, 228: salt substitutes, 
232-33; USDA findings, 

228 

magnesium glycinate, 54, 239, 
241,242,243.245.250 
• magnesium malate, 239, 242, 


magnesium oil, 8, 38, 239, 243, 
247, 248-49; use of. 
248-49 

magnesium orotate, 239, 241, 
242.243.244,245.250 
magnesium oxide, 158, 241, 
242, 243, 246-47, 250 
magnesium phosphate, 254 
Magnesium Research, 42 
magnesium sulfate, 75-76. 81. 

143, 194, 242,243,250 
magnesium taurate, 30, 239, 
241.242,243,245,248, 
250 

malic acid, 178-79, 246 
Mauskop. Alexander, 41. 64-65, 
66 

Mayhill, Sarah. 249 
McCully, Kilmer. 91-92 
meat. 85. 136-37, 139, 156, 
187, 209.229.237 
memory, 201-202; magnesium 
and, 201-202; problems, 
45,48.202-204 
men. 7, 23; asthma in, 192; 
infertility in. 141; kidney 
stones in, 155, 158; 
magnesium requirement for, 
216, 249 

menopause, 6, 7, 152, 1 74; soy 
overuse and, 34—35 
menstrual cramps, 6, 1 38-39 
menstruation. 6, 64, 13 3, 136, 
138-39; painful. 7, 11, 16, 
138-39, 174 

mental retardation, 145-46 
mercury. 185-86, 187.200. 

203, 204, 208; fillings. 
208-209 

metabolism, 12, 13, 90, 200 
metals, heavy, 200, 203-205, 
208; magnesium and, 
185-86 

migraines, 6-7, 21, 41, 59-66; 
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magnesium deficiency and, 
59-66: mechanisms. 
63-66: PMS and. 133. 134. 
135: treatment. 66 
mineral water. 233-34 
mitochondria. 89 
mitral valve prolapse (MVP). 
114-15 

MSG. 61.74. 176. 195.206. 
238 

Mullins. Margery. 254 
multiple sclerosis, 175.177 
muscle relaxants, 36 
muscles. 14. 15, 16, 20-21, 
67-70; lactic acid buildup, 
70. 71. 72.177; 
magnesium deficiency, 
67-70: pain and spasms, 9, 
10. 16.21,48,67-70, 72, 
157. 167.168, 171,179. 
207. 254: relaxing, 16: 
weakness, 45.48 
musicians, and magnesium, 
51-54 

myasthenia gravis, 240 
myocardial infarction (ME), see 
heart attack 


N 

National Academy of Sciences, 

23 

National Institutes of Health 
(NTH). 70, 151 

nausea, 60, 81 

nerves. 15, 16,21,82,125,177; 
damage, in diabetics, 125, 
126: transmitting signals, 
16, 82 

nervous system, 50, 68, 204, 

207 

nettles, 232 

neurological disorders, 61, 
75-82, 204-205 

Neveu, Dr., 163 


nicotine. 36 
noise, loud, 50-54 
norepinephrine, 50 
nuts, 8. 11.27.29,32, 136, 
137,153, 154,227,229, 
230,237, 238 


0 

obesity, 6, 45, 117, 118-20, 

121: abdominal, 119-20; 
diabetes and, 125,127-28, 
129; hypertension and, 
97-98; magnesium 
deficiency and, 118-20 
obsessive-compulsive disorder, 70 
oil, magnesium, 197, 208 
Olfman, Sharna, 55 
Omega-3 fatty acids, 90-91, 

135,137, 195,227, 

252-53 

oral clinical trial, 223 
organic foods. 8, 27, 28,137, 
154,187,190,209,228; 
magnesium in, 228 
osteoporosis, 7,11, 30, 37, 

148-54, 207; diet and, 150, 
153-54; magnesium 
deficiency, 148-54; 
mistreatment of, 151-53; 
supplements for, 154 
osteosarcoma, 29 
ovulation, 133, 134 
oxalic acid, 34, 156, 159 
oxygen, 108 


P 

pacemakers, 113 
pain, 67-70 
pancreas, 126 

panic attacks, 5,6, 47-48, 62 
Parkinson’s disease, 31, 61, 75, 
197, 201,204-205; 
magnesium and, 204-205 
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pecans, 8 

perspiration, 188-89 
pesticides. 24-25, 63, 85, 136, 
183, 187,188, 198,200, 
201 
pets, 195 

phosphates, 23, 35 
phosphorus, 12, 32, 252 
photosynthesis, 27 
phytic acid, 34 
Pierce, James B., 108 
polio, 163 

polycystic ovarian syndrome 
(PCOS), 139 

posttraumatic headaches. 76 
potash. 25-26 

potassium, 12, 25, 26, 32, 37. 
47.95.97. 106, 107,129. 
153,252 

Pottenger, Francis M„ 140 
prednisone, 193 
preeclampsia, 140, 141-43 
pregnancy, 7,10, 64. 101, 

140-47, 215: birth defects. 
144-46: diabetes. 124; 
magnesium deficiency, 

140- 47; mercury exposure, 
185-86: preeclampsia. 

141- 43 

premature birth, 142 
premenstrual syndrome (PMS), 
6-7. 11.62. 132-38, 

174: anxiety and 
depression, 135,137: diet 
and, 136-37: hormonal 
fluctuations, 134-36: 
magnesium deficiency and, 
132-38: treatment for, 
137-38 

Prinzmetal's, 108 
processed and refined foods, 

28-29, 35,62,85,86, 116, 
129. 150, 175. 195,224, 
229, 238: lack of magnesium 


progesterone, 133-36; cream, 
138 

prostaglandins, 91 
prostate, 164 

protein, 14, 15, 23, 32, 34, 

118, 200, 214; high-protein 
diet. 34-35,47-48, 

92, 229: synthesizing, 

15 

Prozac. 45. 46. 55. 56-57,132, 
137 


R 

raw foods, 227 
Raynaud’s syndrome, 68-69 
Recommended Dietary 

Allowances (RDAs), 213, 
214,215-17 
RELOX procedure, 79-80 
requirements, magnesium, 
213-17 

research, 39-42, 161-65 
Resnick. Larry, 122 
resources, 259-63 
rheumatoid arthritis, 175 
Rind, Bruce, 79-80 
Ritalin. 55 
RNA, 14, 15 
Rodale, John I„ 161-65 
Rogers, Sherry, 180-81, 189 


S 

Sale, Kirkpatrick, 24 
salt, 12,23,238 
salt substitutes, magnesium, 
232-33 
sardines, 154 
saturated fats, 85, 86, 227 
sauna. 189: dry, 188-89: FIR, 
189 

seaweed, 231, 237 
seeds, 8,11,27.29, 32, 34, 
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227. 229.230.237. 

23S 

Seelig. Mildred. 23. 36. 39. 41. 
73.90.91. 114. 119. 122. 
164. 175. 193.216 
seizures. 61. 62. 75. 82-83. 205; 
eclampsia. 142; magnesium 
and. 82-83. 163 
selenium. 38. 200. 214 
Selve. Hans. 50 
senility. 164-65, 198 
serotonin. 45. 56-58. 137. 178; 
magnesium, and depression, 
56-58 

serum magnesium, 65. 76, 77; 
test. 218 

sexual dysfunction. 96 
Shealv. Norman. 248 
Shechter. Michael. Ill 
shin splints. 72 
sinus infection, 174 
skin: rashes. 125, 182,183, 

191. 2 51: tingling, 48 
sleep. 250: aids, 58; problems, 9, 
45.48. 167,170,171,173 
"smart drugs." 199 
snacks. 236 

soda. 35,60. 73.127,129,151, 
156. 157.176,238 
sodium. 12. 33.47,232-33 
sodium fluoride, 37 
soil. 24-28. 198, 228. 229; acid 
rain and, 2^27.175,187; 
erosion, 26; magnesium- 
deficient, 24-28,175 
sore throat. 168, 169 
sound-induced magnesium 
deficiency, 50-54 
soy. 34-3 5; overuse of, 34—35 
spastic heart, 112-13 
spinach. 34, 156 
SSRIs. 56-57, 137 
statins, 88-89, 12 5 
steroids, 33, 192 
stomach acid, 30-32, 206, 246; 


low, 31; for magnesium 
absorption, 30-32, 247 
stress, 6. 10-11, 30,45,49-56, 
64,178, 200, 207; CFS and 
fibromyalgia, 178; chronic, 
50-51; hormones, 10, 
47-49, 50.113, 178; 
magnesium deficiency and, 
45.47-48,49-56, 137, 
178; obesity and, 118-19; 
release, 58 

stroke, 31.62,75. 77, 78-80, 
81-82, 105, 135,249; 
magnesium and, 78—80; 
RELOX procedure, 

79-80 

sudden cardiac death syndrome, 
73 

sudden infant death syndrome 
(SIDS), 143-44 
sugar, 6, 23. 33, 46, 85, 156, 
195,209,214,224,238; 
cravings, 132,133,135, 
136, 229; diet high in, 
127-29,156-57; 
substitutes, 60-61, 62-63, 
86, 130,238 
sulfur, 12 

supplemental magnesium, 215, 
225, 239-53; absorption, 
243^15; calcium and 
magnesium interaction, 
251-52;dosage, 239,240, 
247; forms and content of, 
242-43; as a laxative, 

2 50-51; loose stools and, 
240,245,247, 248,250, 
252; magnesium interaction 
with other nutrients, 
37-38,252-53; 
magnesium oil, 248-49; 
oral, 241-48; RDAs for, 

215-17; safety of, 240; 
shots, 249-50; types of, 
241-50; when to take, 250 
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supplements, 8, 9,16; for anxiety 
and depression, 58; for 
asthma, 196; for cerebral 
palsy, 147; for diabetes, 131; 
drug interactions in heart 
disease and, 106-107; for 
environmental illness, 190; 
for heart disease, 106-107, 

115-16; for kidney stones. 

159; for longevity, 209; for 
migraines. 66; for 
osteoporosis. 154; for PMS, 
138; for Raynaud’s 
syndrome, 69; see also 
specific supplements; 
supplemental magnesium 
symptoms of magnesium 
deficiency, 5-7,16-20 
syndrome X, 117.119.120-23; 
insulin resistance and, 
120-23 

T 

tannin, 34 

tea, 34,85,156.237,238 
teeth. 14: cavities and fillings, 

21,173,203,208-209 
testing, magnesium. 224, 41, 
217-23: blood ionized 
magnesium, 221-22; buccal 
cell smear (EXATest), 

219- 20; false-positive, 223: 
magnesium challenge, 

220- 21; oral clinical trial, 
223; red and white blood cell 
magnesium, 218-19; serum 
(blood) magnesium, 218 

tetracycline, 36. 37 
thirst, excessive, 125 
thyroid: low, 179; overactive, 7 
Tolerable Upper Intake Level 
(UL). 214,215 
Tourette syndrome, 69-70 
trains. 1 1.63. 74. 75.85. 129. 


136,172-78; 
environmental, 180-90, 
195,200,203,204, 

208; fibromyalgia and, 
172-78; heavy metals. 
185-86,200, 203-205, 
208 

trans fatty acids. 86, 116,238 
traumatic brain injury (TBI), 
75-76 

triglycerides, 73. 90. 117. 120. 
121, 126 

Trousseau’s sign. 217-18 
type A personality. 10 


U.S. Department of Health and 
Human Services, 29 
urination: excessive, 125, 126; 
excretion of magnesium, 
51,53; frequent nighttime, 
164; kidney stones and, 
155-59 


vegetables. 8,11,27,28.85.136, 
153,154,159,195,227, 
229, 237; cooking, 28, 34 
vegetarianism, 11,99, 159, 

195 

vitamins and minerals: A, 85, 
107, 214; antioxidants, 
199-201 ;B, 15, 38,66,92, 
93, 106, 118, 119, 136, 
150,214, 225, 252; C, 85, 
200, 214; D, 23, 37, 107, 
149, 150, 252; E, 78,85, 
107, 200,214,225. 252; 
interactions with 
magnesium, 37-38, 

252-53; K, 107, 150, 

214 

Voisin, Andre, 2 5 
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w 

walnuts. 8 

wasting, magnesium. 38 
water. 10.94-95. 156. 188. 

237: absorption. 32; filtered. 
208: fluoridated. 29, 85 
weight loss. 119: blood pressure 
and. 97-98: mineral water 
and magnesium, 233-34 
Weissman. Myrna, 46 
Werbach. Melvyn. 114. 133 
wheat, "depleted.” 225 
wheat germ. 227, 230 
women. 7, 24: depression in, 46; 
heart disease in, 99-101; 


magnesium requirement for, 
216, 240; migraines in, 63, 
135: PMS in, 132-38 


yeast overgrowth, 33, 57, 125, 
172, 173, 175, 176, 179, 
195,229 
yoga, 11 
yogurt, 129 


z 

zinc. 82. 141,252 
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